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FOREVO.D

This fitial report covers work performed under (,ontlact f3i-:-C-20. from

December 1986 through March 1989. The contract with Teledyne CAE (TCAE),

Toledo, Ohio was performed under the "Industrial Modernization Incentves

Program" (IMIP). This program was funded through Aeronautical Systems Division

i;,right-Patterson Air Force Base (ASD/YZDC) and administer: under direction of

Captain Sarah Tandy and Major Dale Clary.

IMIP at TCAE was administered by Mr. Robert Beck. Mr. Devinder K. Bava was the

Project Engineer directly responsible for the Computer Aided Log Book (CALB)

effort under direction of Mi. Sanjay Swarup. Technical direction was provided

by Mr. Jeff Vhaley.

Belcan Corporation of Cincinnati, Ohio was the subcontractor responsible for

design, development and demonstration of the "Kit Engine" module of the CALL,

system. This task was compleLed by Mr. Shah F. Alam.

Teledyne CAE Information Systems group designed, developed arid demonstrated

"Assemble Build Book" and "Engine Build Book" modules of the CALB system.

These tasks were completed by Mi. Jeff Whaley.

This document is published under Teledyne CAE Report Number 2.'404' arid desc ribes

the final design and lessons learned iiom the Phase 1I eftoit.

vi



I EXECUTI VE SU.IARY

I This report describes tt, results of Phase II of the (omptiler Aidei iog P(ook

(CALB) project. The project was conduired by Teiedvne CAE under the industrial

Modernization incentives Program I. IMIP) sponsored by the United States Air

I Force/Aeronautical Systems Division. Funds were provided under Contract Number

1 F33657-86-C-2V24.

I The purpose of the CALB project, is to design, develop ar dem onst a,,- a

computer based system that provides closed-ILoo _.onfigurition , jntroi,

3 engineer ing change t racki ng , and "as-bui t" configurat on repor t ing i real

time.

3 Thc development of the prototype system was based upon requirements s,.tablishea

by the project "Statement of Work" (SOW). These requirements led to the

3 preliminary system design for the hardware and software development. Through a

process of comprehensive vendor analysis, selection of suppliers resulted in a

I combination of a subcontractor, Belcan Corporation of Cin irmat i , Ohio, and

3 Teledyne CAE's Information Systems (I/S) group.

3 The prototype that has been subs equently deveioped utilized a combination of

hardware and software resources which includes both DEC and IBM computers, and

I software base consisting of a pair of manufacturing systems namely

3 Manufacturing Management (MANMAN) package and Teledyne Information Management

System (TIMS) package. MANMAN software resides on DEC hardware located in

3 Teledyne CAE Gainesville (TCAE-G) facility, and TIMS software reside, on IBM

computer in Teledyne CAE (TCAE) Toledo facility. Furthermore, TCAE-G utilize.,

I vii

I
i



a simpli ied version of TIMS system called TIMS2. TIMS2 contains ali ons e tsvri

data files on engines manufactured in the Gainesvi lie facility. .ev. scftwar(,

buitt in addition ", this omb inat ion of MANMAN and TIMS systems han been

tested, and iuccessfully demonstrated under the CALB project.

The CAiB system vas developed to provide a xaripty of new fu ntl IionaI i ens for

Teledyne CAF - Gainesx tilt: facility in the Final Assemiiy and Test departmernts.

These furotiuralit ies are br iefl ( discussed an tie lows.

1. Assemble iNi lti ook Funri on. This module developed by the_ I/S

group generate s Iwu major document! uwd in Ihe As,mi x and Test

area. These documents are Assembly Ordet Report and A'smnhl' Oirter

Rout iog Letort . The CALB s' stem is capabie A, prod,in s' jo,- t

Copies 01 e<ih iWuMenL , individual engi ne ner al nuie w .

Ant: iatded benefits by automating this task inriude signiiicant

redutj ion in arI Sl{ri t it .ssembil "f o1 1 ,,d , documntritat ion.

2. Ki ,"ing roc ess . This module developed iv Hei 5 an ipol at 1 oil

aut oma es "pi, ki Ng" r o iventory f t-om the. Aut, mAtad ST or age And

Retr ieval System (.\S/ S) and repo rt ing except ions i 0 V ,

as-kit ted" and "as-designed'' rev iiin levttersv ot picked

ct mpor nit s . This ropor in iiI, ni v' i ' ri,n '- ,i ' i aI il1

assuring that oMly the acceptable components are assomWKi int an

\ I 1 I



1 .) CoItonnt R e pIa ceme nt History (C._UI Recorjd. The (ALP, ,\5 Ienj

I rov Ie s f orI , r di itiri re v io n s inr e ngI-inie c uIIIi Etr atI i o 1s

necessi tated duric on eiline toesting,, i-iisassembiN , reasenrihlv, arid

3retet ing cycles prtior o erig ire shipprng TrIarIi ,at LIonI d it ( ,

bri t I(d I 1 1 tot Iv , r un t i mci .dt I fo r iie%, ar(i I Cji I aced patr t e('( (.ime, liar

of thet( CR11 r erori jo f()r I iS t er ji H( fI F(I and Iot t IrIaeai lit11

3 iemifist Irat ion oft te pr (t otype -sst em t o TC\LE marrigeen i c! -user i a

3 imp I1. t eld ii It r, 1 1 x ) 'I IlI1( - I ea it n rig IIt CIu i I ea( t III r re i t Ii jI ) r- t yj i i j TI

tes 1,t In T i ldin 1-houMISe it'miinit r at i ON cF forTr - )1 I pr -I te 111A S is fIt the f-III raI

3- -e i .-n o I t h Ie CAL B s,, ,t e m t o 1-1 It ant - k. i de i imp' (,me iu I a t ionI. Te 1 ia I des fgcri

helped to i dent i f the, har dxavre and t he so i twar e I equ ir ement s ,aTI ni C, cder-i\ I?

Ithe )1 ji I I~ n I-t I',,I itI ,i -, i. T II s r ep1o rt I iclIude t( f InI.i J Lg, n lo>

3implementat i on It la n Anrd t he pI I c~jc t bene f its".

3The (7LLB -\ stem is, an effect i xe -,vstem to aut omat e roll oct en,1 and ' en :f-I( at ionh

I r II1' har1.-up dlata dur-ingo the assembl, p Io e s s - . The,, sstepm i 11I

I gn i t i ( anrt Iy redoi e di roct t nd I il i r t'( t I dir I C (-s I I I fd t r It111,nta ri t dat a

3 s~t d g ind r cx) loI stirs support of the shipped egns

I~ ix



I CALB FINAL REPORT Page 1-1

1 1.0 PROJE 1 INTPODICT ION

1 1 .1 PURPOSE

I
The 1urpuse o f t he CAL 1 p I aB to desigri, eJ v elp an d .n rit i e i

3 computer hased assemb y I og buk system to provide I osed-lI tip c c ifu r iI t

contre I, engineering change txiacking and "as huiIt" (. ;11fi ouri ;,! I oetor t tng fu()r

I engines pioduced in Tel edyne CAE-Gairesvi lie fa i ] i tv. The system V,ul

i significantly redlc, d(u tuentat i 's1,LSt d l ays.

3 1.2 NEED FOR COMPUTERIZED ASSEMBLY LOG BOOK

I Cur rnt 1 v , t he a ' r f,, s t, ,t i Tid is t r% is seeking fast e r v i 1 t i i t

3 manufactured conifigurat ions. For the most part, curtrnt nethlis at. 1c ,

intensive, non-integrated and result in degraded response t ine . 1 C , the

ned for a CALB project that would significantly integrate and automate data

o11 oct i{on, verification and document generation tasks.I
1.2.1 "As-is" Pro(ess Description

S'2. 1 . 1 Kit t irig Process

3 Current lv, the "pick lists" are configured using the struct uiv that was

devlt'd to assemhle the end item. This results in: 1) duplication of the.

same Componerint at various locations in the kitting ins ructions, 2) added

3 trta\el time to nove back arid forth between hin locations, arid 3) inconsistencv

in grouping of parts for pre-assembly R .its. In addition, recurdii 8 r ,t itquircd

I
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eiro I 5, ro diti t rcm ti.,1 ()it , ivitV It o; i ii -IrT tt A 1c; I ii .

I1. 2 .1.2 EtiL I r) rg" ( 1iitg 11 CIr .t I(f CC (ir I1(1

The C i1Tirr('rI I EO 0 11 t T_1 i cti (l 1 T s semt, -,mil ilitl Id hlt ia'l-s % i r gr I t t, I I

TjI, it I21 (I~t I 1. enwirit s tie ede d tii -,up pit ! I o-, 'd- 1l t Fp ATIA L ~ nigr t it ilII t jim I (i 1

a(e p a bIl c 'I rarigs" ' r,,. is ior 1(,% c I,. Tf .- o-rmitiit io i itf t t I pp 1 ;1)1 1 i11i

001iuta it i ('1 0-cmpioft. s for Li t t i rig is base(d oM f tsI 1ti- it I -Iii F I7

Thi s l a i s I I r dli I a n M I T- ,1, a it t r i T]i cdI iiI I I'(t~ I I I In Io' I rig1 I

ni-trit a] v r ifi I at junl o f "''s L t tr f' "u. ''is a,, mesi -ori d. F'. I(IL il I I,

I .c(t ded I tild tul 1Vt ito it ('A nt I iLt at iot O t! o ag emi n 1 i i rit tort ~ arid

, ,) ,r(,( t It.Il Fxteopt 1 Ions arTE( mani II % Ir-r i f I e d a I i tI -t t Ilie o~ p il au , otTiII

re\ ,i Sltm \t vhii ci s a t im-iiris;urniig, arid labomr itens ive FrIni)s Tue

vel iticat. 1Ton ot "'A., Pitted'%(, \'1s- "a,, bti i I t' sl nn\ . T Io

co rICci jol ff ''a ceige aesu ti li it ,5t fIi hit it I

Pr .I opa t oil of *\somt~l EiL -k()4 aid I riL ii., Shiit I rig Book

c I . Norl I o , Bo oI aS rtIe ('11r oT C I n i m armtaIIV at. t tt.i t I TI 11 a'- oni I V

r c(oo; r ho r t 1i t i jjir t riumher s e quftice o These pt mi edures a re I a 1ii)r

t j .au- ut I I tit nittI I Id s An r t labo fr i itt cis i vf, ricim- j it fI: (- r a't-' i0 i a(n I uu i 1



U CALB FINAL REPORT Page 1-3

3 automat ic data col lection, % rificat ion an Ii udn- i'nlr I .,it iol in n r(,I "I('.1

time". Henice, there i1 a need for a sIstem ike CA1. ..

3 1.3 OVERALL OBJECTIVES OF CAIll

5 CALB provides the means for integrating many systems, significantly reduci ng

labor cost asso( iated vith preparing the assehmlb]v log hu l, and ,hippirig book.

CALB also improves the- qualil v of these boob.s- The system proVides a near real

3 time configuration exception reporting , and control of the assembly process.

CAIB el iminates the reCd for ni.kiig mult iple copic of A3 eriuiy : , cv Ct r.urk b-

3 providing the ability to disj,la v assemhi, pa po rwork a Ivork stat i 1Is.

1 1.3.1 Specific Objectives of CALI;

There are several major objectives (if the CALB systen. These are provided as

3 fo l ow s.

1 1. Dve lop an integrated computer system that in(ludes: bi 11 of

5 material, inventory contrt, t eng ireering Chdge managemient

crI i gur .at ion O i t ro I I serial number , and engine I g Ihoks

I
2. Dev vlop report ing if coifigurat ionj ex et ,ion in near real-t ime.I

Sl. Deve lop priTting ail itv of computer one rat ed pu rt i ons of arn

asseml, I ]tg looDk and engine shj'pin , hook. Thtls c, t-k in, ,ides: t

-e t r rlf i repr-odw I i oil Cf MsIemI OrN 0 Routings tI i to( , En-ine

I'
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Sez ic I \im be rs I)n d, 1) 1it r 1 I(I t lt

Manufactur-ingi. BiI I o f Iatt er Ii a

/. Enharrc capalui I itxy fo(r sor ial number cont i o] antd \- rit f at ion.

Developoi capali I i t\ of on-in Irae nd eti alo curnt

On- ie( conf iguuiat ion arid Component Replacemnt 1li1 storv.
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2.0 STATEMENT 01 V()EI

1 . 1 PEOTOTYVE AND DEMONS ATION

I
P(,r the uontract, TC E las required tu build a syvs-teni pi lotyl,, to ialuato and

demonstrate the f,,llo% ing tasks within the CALB system.

1. Demonstrate a computer generated assembly l,,, book in or iginal

3 print (IiaI i t.

3 2. Demonstrate an it egi at ed computer system to include: IliII of

material, inverit or% n t r-1)', elill,' eet I Hg ChaTngCr management and

1 eng ine log book.

I
Compare the is-builI" data to the engineered configuration and

j generate exception reporting.

1 4. Collect the "as-built" data via a documen t scanner or equivalent.

U. Store atd[ retrieve engine conf igurat i ,rj aid Component Peplacenint

3 tii st or'.

I Evaluation and dennsl rat ion of these tasks ate (I nissd in later , lopters.

I

I

I
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2.1.1 Final De.sion

A detailed design is established to fully define the piroduct in oi, .rat ifi -)f

the t echnoltity based on the results of the protot ype and demonstration eff,,rl.

The impact of applying technology iithin manuf:turirng, ma n u fa r Iu i igT

engineering and quality procedures has been madie.

2.1.2 Implem',rtitat ion Plans

Plans for plant-"-ide implementation of the C.ALB systenm have been dev-loped.

They include: 1) details on needed harliv-dtre arid soltware, 2) details of

training requirements and 3) assignments of tashs to %at ious fun t ional

departments.

2.1.3 Capital Equipment Requirements

flaidware and software requirements for plant-wide implementation (if the CALP,

system in TCAE-Gainesville facility have been identified.
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I.0 SUBCONTRACTOR STRUCTURE

I In order to meet project obje tives and St a t ,nnt u I .orl, requi rement s

3 Teledyne CAF. est a i) ished a subcuntract*or st:-ucture as shl it Fnigiire 3-1.

UNITED STATES 1
I AIR FORCE

II TELDYN

TELEDYNE CAE BELCANI INFORMATION SYSTEMS CORPORATION

Figure 3-1. CALB Project Subcontractor Structure.

I Funds for development of the CALB protutype s em (ten fefide d\, 1 lable to

Teledyne CAE by the United States Air Force. Teledyne CAE subccritracted Belcan

Corporition to de\el op arid demonstrate "KIT ENGINE" module of the C.ALP system.

3 Belcan's report/documentation on the subject development effort, vhich includes

user's manual, has been included in this report as Appendix C.l
Teledyne CAF further contracted its Information System, group (I/S) to de\elop

"Assembl e Build Book" and "Engine Build Book" modules of the CALE system. TCAE

I 1/S study, vhich includes user's manual , hda, be1,n att ihed to, the appendix

section of this report as Appendix P.I
I



I CALB FINAL REPORT Page 4-1

3 4.0 CALB SYSTEM OVERVIEW

I 4.1 GENERAL PROCESSING RULES AND ASSUMPTIONS

I
The CALB system has been designed under the following processing rules and

3 assumptions:

1 1. The TIMS system, resident in tile Toledo IBM computer, is used to

3 house the Bill of Material (BOM) library.

5 NOTE: TIMS2 is a simplified \er'-ion of TIMS engine database vhich

contains BOM and Quality Opera ling Instituctions (QOI) for all

I engines manufactured in the TCAE-Gainesville fac ility. Th

I TIMS2 data set is physically dovnlual e, onto the Gainresville

DEC VAX computer once a month, prior to engine build.

I
2. Assembly Order Routings (AORs) are stored, maintained, arid produced

I from the TIMS2 system.

3. Assembly Shop Orders (ASOs) are kept under separate procedures in

3 the assembly area.

I 4. CALB tracks serial numbers of all parts (purchased, manufactured,

fabricated, etc.) issued directly to the engine assembly.

3 .2 ASSEMBLE BUILD BOOK FUNCTION

I The build book is used to maintain a historical record of the process of

I
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hL, I] d ii. awl~n t est i rig an IJ Sir I 0 '? Iog Mj; I i(- Ii . A ho i it !,wI l. " as(1t]

for each enigine scheduled to he built. This sebype.s as

primarily of inserting- hi ank documenits in to pr~ope r -'ct iori." ot Ili lob

documnent ; art! Lheni completed at v ar je us sta0e, 1i t Iohu I I d oiA t c-t prilwfSses

The f ol lowing- doe umne nts (ompr i se t he bilId book Depar tmeoi I e spcons i b! c for-

maintaiingi. said document s haN e atl so 1tr-eri i dcrit i f i tA. (Ref f erce c ir clIe 1. (1oni

the Data Flow Diagram, Figure 4'-1, page 4-')

ocunjt s Maintainod P%

* Assembly Order Rout 1mg (AOF%) TIMS2

* Erig inc Backup Data Sheets Product ior) Con trolI

o) Assembly Parts List (APL) CALB

o Nonconiformance Log Qua]I it y Assur-ance

* Foiginc Assembly Work Sheet Qual i t Assuivrnce

o Router Sheet and OK for Test QualI it N- Assurance

* Noridestruc ti ye Inspectioni Record Oual i f, A-,suraiie.

o Disasembly, Inispect ion F-cor6i Qual ity Assuranice

Einvelpq Acceptance Gagec Quality- Assuranice

oFlow Test Records Qualit suac

o F107 Gearbox Assembly QuaIi t v Assur ance

Some of the dlocumlents ideniti f ied above travel with material as itI mov es thr ough1

the as sembI aitl t es t pr ocess. Add i t io0nllIy, thle AO R is4 nia in Ia ic~l iiti t he

TTISZ- dat abase. VWhlen requestinog a copy- of' ttie VIR, the, t'-rmi~t niol oerator

supple a tai I i ii e n-gite serI11 tiunhe1 Ur whic 11 1 p1i i I It ed 11 lte roCuter.I

Cnm i r a it w ,Iem e ii t ed h it cop1 i s to I mi l I 11) e f oig i es an i e m a, i . The

APL, i,; gener ate1 l cc tir ical lx' honi the ()Ili jur atianil ktt 11t ljsheetdi 1jilL k~ reenl

P Id. % I I t tir- Ithruflri I , co~t i nile I o be preparedl maiioa 1
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4.3 KITTING ENGINE FUNCTION

The Manufacturing Parts List (MPL) donloaded from TIMS2 is me.tge-d v it h

ocation arid invent or.x iit iiI irS? M \N>IA to generate a material picl, I ist. Thc

CALB and Automated Storage and Retrieval System (AS/RS) interface i used to

select required material. (R f Ti ,r,- iuI e 2. C on tI ie 1,1t El o F). ig Iam,

Figure 4-1.) Significant features of Ltie Kit t Iig Engine Modul e ar tro kided

below.

0 Compone nt r evision ', t t or i i, e ked arid r e( .)r ded at issue by the

operator. Exceptions are noted ard r ecorded electroni(_all v.

Ex'ep t i repor ts ae iIs, a] r (-r.a -dod t ( Co ligurat ion M agemenl .

o Terminal )perator suppi cs the fllowjing inform tiC, n: nit iaI

emgi ri , -crial nundi{Or; en gine quantity; and contract number.

U Viork-in-process materia] is trucked to the assembly area in kit

form.

o Issuing excess material to a work order causes severo, tlot uttions

in a Material Requirements Planning' (MRP) system. Therefore, all

material is accounted for through inventory control personnel prior

to the issuance of excess material.

This process eiec'tronicallN recorI' each serial numter issued, and

builds a skeleton configuration file for all (onfigored partt.

(i.e., those parts whos)e re\isioni letter is iontrolled).
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0 Conifiguiation suhsvst.en contains the following fields.

I F jell ~Nimd : T Lan,

Eng ine Part Number A

I Engine Ser tal Number N

Ergine .,del Code A 18

I Engine Starts 2

3 Engine Build Number N

Date A

3 Component Part Number A 1

Component Serial Number A 2

l Component Charigo Letter ,

3 Revision letter Exception A

Group Number A

3 = Alpha; N Numeric

3 4.4 ENGINE GREEN BUILD FUNCTTON

This process describes the complete assembly of an engiWe prior to initial

test. During this process, serial numbers are recorded electronically via CRT

into the CALB database. (Reference circle 3.0 on the Data lov. Diagram, Figure

I 4-i.) Signi ficant features of this module are given below.

1 (:ulipL)nt serial numbers are entered when rcluJred. Th Is f ac -i1lx

I is required for recording serial numbers for purchased or manufac-

Su ed I oniponents vhose dtat has not Ibeen Irecorded prei\ ousl .I
I
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U To ensur e that t te ( omjulriiit ., Ita t=- rint wt~n ;' i!j si -AJ t I.-IIt I%

between kit and build, the component changec letter is vilidjicid

agoainst the API. one more time. Vidolat ioris cause a v-irnin.- mce-s.A"',

to the terminal opierator, anid anr e rit I- i s, 2,c re erde it thite

Cof igurat ion Except ion f ielId f or t hat c omponenit . An e. ept i Oh

repuort. is also fo rwardedh to the Conf i gui at I oni lariIagcmenI

o) An entry in thc_ BOM iiidiy1,at '> (Ofipolients v u Il''I '1 e t~ 1II izt)' dild

nwei to be t racked tlhrull ;L ! ser ickl i zat ionl file(.

0 Component ser ial rnibter- are ha)(iked aj;,iiiit 'it i Ic of %acid -iSe

nuiiciso ( timiitrti s a\ oilcaible 1()r eng in 1aetoil1(. if il.

number (lw ha. f ails t hera an1 apir jr jat e tt ernilu t! snsu I S Su,, I

111ipata1w I ! i I e t.~ hI I I 1 i rad i ca t cs ioh i S r r 1i11 i t i I iAx k' hta i -. I - i It

t~par t nilrtI

C inaipt ii 1t Ill()\ - fl it I it rt ( li ilt Ill Ii t, al- gi 1 i - 111i. '- Z v l d

%is (i CPH)E I.

ira I tat f.\ ralt tI t i a nlj rat ~lt lrat- 1), 1 a ; , a

CAM2 .7m TWTI( I 1a if t rilin1h".I
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3 . C min e n it flar k,,

T e, Tet t ime, it f w dn TI itg ig eri alIr numnr'

N un. huer r ()si at T ut -going 1 r11 niumber

7. Build number on ou-tg-Oing ',Crlial number

3 ~ ~~~~8. JIcoming componett socrial number . mus'~ rgWuiIin(n t Ut

Satisfy tile follm iug- edit cnir or ia:

I- 'The CoMj'ernrirt H-ri. I mr mus1, t be \aii A.

3- T- I' -cv Is on le(t t or m in,tI( 'All'!; I f I Iat c xp0t, orS

oir ( ne )t t dnd nted t o be( ip AffU\'d.

3- it th. iimj p j' t i ., (, u r j ti, I . to an log ie

t I i 01 _I]ir tliio I CU recourd L: e's 1 ahl I ' (

Uwhich ideorit I f les t he br (,At .

I. 1 '" t t i nw , It all , 011 1 n', ni r i r I

1c.Numb~e of star t ,, (0 i roem)ni rg sec I ill inmber

311 . Pu i I d rlunnir ()1 ro(onli rig- sorli I l umhI<

I (r ~ r fPt rule% VCnOrut dI r ('0C t j ri nf r or 1 )1( )m ein u tts . Cuftu i

il,n fi t r i et i en i 1 I /0n u f t hec e rwig i ie ( Ias se ; c m 1; r1

Ii a I rI C a( ti V i It ' I relt ed to 1) 0 1 u1 t oult, ne2 1'd1rFt Ii orA on [ t

31Wo i rig- *\tange ('7 To another acr'p t abI (I pa rt

3 o, (, r~ if C)t he '111() t r a is t. Ion ar heI kCt i n t hek Comnen 1 1t

P1-1) 1 1li- -n t I i t I \ i . h i c I Ii is I i rikCitOd t I h( Oldu i gun1 ilt i On

li, il rtor tieIIIvn ~tit (iSAu~
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Trarlsat-' ionl [litc(

s'.tar ts

f'eno rIs A180

I N~( ti rt -I c

ASSEMiLUE, TES T -\NF Still' BOOK

At io Tt .n ~ ri ls c i; iss , e , ailtt tho "Greenl Bu;ild' sti0' tf r I lt; -

to 'Enginet Tet ' peraitioni. (Ptif(er ene cirtcle L *t oni the- Data Flov 1 iIi,,r an;,

FiELII 4- Ii.) 1"lngineW testing- oporatii ju , s iu-hl\ auitonatedt, mdtu t e t-t daita is'

pi lintel, ()lit %iat test computer foi f t It 1PI A 1,1 anal, js.s" Th i , t t dK .1h) n

jt 1 11 to l mg Tt,- ts his I .Fr -~ sy- t mn do es fit I ft er 1-,t, ctN I*~

re (Iua' I itv in u-- ri pre d U s T c i I' 'rig-, irIs a t' I r I t- r- rout I 1

'Frlirgiru' I ns jtion'' op''r t i orl. (Refevrnce cit( c . ori the Data Flow Diagram,

Yit I fe !I -o (I If I riotd, cn ji - s t r di , a,, s fend' I ed , re c 1) 1 d .I ( c o',k

rrl'ritI~r'~~ni1 t ret -sted. ThITis c yc Ie o t riru' ne t est I Ti -mi

'sIi~~ 'lt (Ii' - ui I I ll-,' rscctl prie .ea C*- P~ s. <\ ,, f'p. .[

ti iu ~- a~ nunhers of recpo1a(1 parts, and' those of Il.-" jar L', iAiled.-(
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I n add it i ut, tiotbei i) st ur t S,, IO i t ieIltu ti ly I.I tS

recorded automat Ical lx. (tIf[er nce ircleu 7.O atd 6 ,- ,tt Pt,i "]u,. Iia'r.am,

Figure 4-1. ) The co(mp lct ed en , i i t h , i t In it 1 l 1 p r o r ni, i c

c haracteristics, is then prepared for stil.,inieit. Ship , l1 1 ont t: TIM _ .I. t Fa

engine serial records, performance data along .i th sexeral nio oa u . pt epaired

forms become part of the "engine ready to ship" ducument. (Pteren . k i, l es

7.0 and 8.0 o, Data Flow Diagram, Figutl '4-1.) Al' ,,ngine data e.g., s ,t i.,l

3 numbers, performance data, etc. coillected in the CALP ,%xstem t,.(,m,, peflinarienit

3 history. This history is archived.

I

I
I
I
I
I
I
I
I

I
I
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5.0 CALB SOFTWARE AND HARDWARE OVERVIEV'

1 5.1 GENERAL DESCRIPTION

U
This chapter deiscribes tardware i.v-l s ft are orif igurat ions, ind their

locations as established under the CAl.1 prototype sys tem.

1 5.1.1 CALB Hardware Cunfiguratior Diagram

I
Figure 5-1, page 5-2 illustrates ]inkdge betveen various computer,s loated in

3 Teledyn, CAE - Toledo and Gaine sville faciiitie s. Thiw To (cdi, based IBM 0(17,

compul ter houses t h, TIMS manufacturing system. This syster c ,artai rs a full

I bill of materials based upon engine serial number effectivity ard it rrflet s

the progression of engineering chang,'. ]ett -ts, falhication Toutings, and I

Quality Control inspection standards system. Set Ial nuiIber on coMioerIts

3 available for engine asser.,bly are entered on files resident ()n the TIMS

dat abase.I
ol'ol h, h ased IBM 3033 is ii n1ti( to Ga1 es% i Ie 1,ased V:\X 11/78,() 'ompit er vi a

communications networt, system as shown in Figure 5-2. Gainesville -.ased VAX

11/780 comput r svs tem contains MANMAN sy st em which i s user 0 ltis h e TI MS 2

datatase vi th a s imt, if.i' L 11 f U! materials, fabrication routings, inventory,

I shop flour dat ', arl MEP. VAX' 11/781 js further linked with LittIon Automated

Sto age and Petiieval System (AS/RS) via PDP 11/34 micro computer as shown in

I

I
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TIMS2 IBM 3033
PURCHASED/-- ,!
FABRICATED
PARTS S/N CMS

PICK LIST
COPY

MANMAN, VAX 1 / 7801! POP I / 34 COMMAND & AS / RS
PICKLOT ETC

VMS M I CRO RSX BLOCKS L I TTON

HARDWARE LOCATION

FigrToledo G.ariesvinle

Figure 5-1. CAL P 11dI Itvarc Configurat ion P iatrani.
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ALXISRAIA IIYTTn A1
I A;FH)

F1IA[ l-T~

ALEXIS376 ROD Gr

I I___MOE

UA DECFACILITY0

TERX8 ERMINA
SERVERMUXA FCILIT

NORTON T 
THERNET iVE

GR I NER

yFACILITY MVAX

INPCTO K&K&T

IFigure 5-2. Communication NetworlE System Betvoen
Teledyne CAE Toledo and Gainesville Facilities
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5.1.2 CALB Software Requirements

In order to meet objectives of the CALB system, special software was developed

in addition to existing software e.g., MANMAN and TIMS s vstems. Special

software is described as follows.

5.1.2.1 Software for "Assemble Build Book" and "Green Build" Functions

Toltedo based Information Systems group developed software neteded for the

"Assemble Build Book" and "Green Build" functions through the engine testing

and shipping functions. Full description of the software related to these

tasks have been provided in the User's Manual, Appendix B.

5.1.2.2 Software for "Kittiiig Engine" Function

Belcan Corporation developed software needed for -it t ing of erig in, compor.tieli

from the \S/RS system per engine components list generated uy the TIMS2 syst em.

The softvare resides on MANMAN/VAX systems and interfaces with L it ton AS/RS

S\vt em via a PDF-i1 computer. The CALB kitting software processes the

(omponent list and is downloade-d from the TIMS2 database vith the MANMAN

latabaso. If the lists match enlirely, engine kitting ,'peration takes place.

This task further consists of automatically fetching the compnents from the

AS/.S, and thfen updat jog the MA dat base 01C(,)rdingl v A.\ ful l descT i pt iun

(if thte software related t, ki tt 11ig firin t ior) 1 has been descrilbed inj the Uset 's

Manual, Appendix C'.
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3 6.0 PROTOTYPE DEMONSTRATION

1 6.1 GENERAL OVERVIEW/I
To meet objectives of the Statement ,f Vorb. , prototype demonst rat ion V. as

prepared for presentation to tho representatives from Vright-Pat tersoi Ail

Force Base, Dayton, OH. The formal presentation will be coii iited in late 1989

I at the Teledyne CAE facility in Gainesville, GA. i'his chapter covers

essentials of the planned demonstration and the findings made during in-house

systems testing.

I
6.1.1 Database for CALB Prototype )emonstrationI
Actual data from Teledyne- CAE engine, model 373, was selected for the CALF

system demonstration. Manufacturing Parts List (MPL) for the eng ine j:724951

3 (model 373) contains two-hundred thirteen (213) line items. This extensive

part list was holever, abbreviated to contain eight (8) parts only for use in

3 the CALB system demonstration. Four of these parts requira serial number

control, others are non-serialized floor stock items. This abbreviated list

formed a subassembly, part #724591-DEMO, and was found adequate to demonstrate

I essential elements of the CALB system.

I
I
I
I
I
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6.2 BUILD PART FILE

The object ive ef this interface is to build a database for the CALB syst en.

The Part File contains a variety of data relating to all kinds of parts that.

are rPcogtL.td by Teledyne CAE. There are manufactured parts, purchased paits,

and even research and development-only parts on the filc. S,,ftvir e r th

"Build Parts File" facility vas developed by Teledyne CAE pi ior to, the CALB!

System devulopmn.nt. 2ince this file serves as an essential building blocck for

the CALB system, some discussion and demonstration of this facility is needed.

To start input into the Parts File, main menu OIME.NU1 is invok(ed. 'I e I 1k-Pn

for OIMENUl appears as show:n belo..

OIMENUI MANUFACTURING PART/ PRODUCT STRUCTURE SYSTEM
MASTER MENU

0. EXIT SYSTEM
1. EXIT MENU SYSTEM
2. UPDATE MENU
3. INQUIRY MENU
4. UNIT-OF-MEASURE MENU

PLEASE MAKE A SELECTION AND PRESS ENTER

Figure 6-1. MIanufacturing Parts Master Menu.
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Option 2 (OIMENU2) is used to update the Part Record. MIenu screen for OIMENU2

appears as shown below.

OIMENU2 MANUFACTURING PART/ PRODUCT STRUCTURE SYSTEM
MAINTENANCE MENU

0. RETURN TO MASTER MENU
1. ADD A PART RECORD
2. CHANGE A PART RECORD
3. DELETE A PART RECCRD

4. RELEASE AND CANCEL PRODUCT STRUCTURE RECORDS
5. MISCELLANEOUS PRODUCT STRUCTURE CORRECTIONS

I 6. CANCEL PRODUCT STRUCTURE RECORDS

PLEASE TYPE THE NUMBER OF THE SELECTION YOU WANT AND PRESS ENTER

Figure 6-2. Manufacturing Part Maintenance Menu.I
I As per the CALB Prototype System, to add a part record, option 1 is selected.

Figuie 6-3 illustrates option 1 screen with input data for P/N 723675 entered.

OINPART ADD A PART RECORD

3 PART-NUM:

REV-LTR: CRIB:

I PART-DESCRIPTION: MB:

S/S: PROC-CODE:

MODEL-CODE: CAT: MATL-SPEC:

I SIZE:

CTRL-FLG2: REPAIR/REWORK (BLANK OR "BMPIRE"): ASSY:

I Figure 6-3. Add a Part Record Screen.

U
I
I
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Various options available for the Part Record Maintenance are shown in Figure

6-2, page 6-3.

6.2.1 Build Bill of Material File

This interface was also developed by Teledyne CAE prior to CALB system

development. The data is used as a standard during the evaluation of the

relationship between particular engine serial numbers and the change letters of

the components that go into them. A warning message is generated whenever a

component revision number is not appropriate. The bulk of the module performs

a separate set if functions and was developed previous to the CALB system. The

menu screen pertaining to the BOM file is shown in Figure 6-4 below.

OICRELPS RELEASE AND CANCEL PRODUCT STRUCTURE RECORDS

OLD-MFG-PART-NBR:

NEW-MFG-PART-NBR:

NEXT-ASSY-PART-NBR:

OLD-QTY: NEW-QTY: REF: SER CTRL (USE "B" FOR BLANKING:

OLD-CHG: NEW-CHC: UM-MFG: UM-COST:

MODEL-CODE:

ENGINE SERIAL NBR:

CANCEL ALSO?:

Figure 6-4. Bill of Material (BOM) Menu.
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Figure 6-5 below illustrates Product Structure Explosion for the CALB system

prototype data containing two (2) components.

OIIPS PRODUCT STRUCTURE INQ MFG SINGLE LEVEL EXPLOSION
MANF. PARTS - LATEST CONFIGURATION ONLY

PART-NUM: 723675

PART-DESCRIPTION DRAWING NUM REV-LTR

STATOR, AXIAL, 1 STG 723675 M
PART-NUMBER PART-DESCRIPTION QNA REF MB REV-LTR

I UM-MFG UM-COST

C723675 STATOR CSTG, AXIAL, 1 STG 1.0000 B -E04IC723675-402 CSTG STATOR-IST STG (QUALIFYIN 1.0000 B -E06EA EA

I
Figure 6-5. Product Structure Explosion for CALB Prototype Parts.I

6.3 BUILD MODEL FILE

Part "model" section is a secondary or support module to maintain a list of the

serialized components to be tracked at a given time for a particular engine

I model. This list is updated as often as the configuration of an engine

changes. It performs the following specific functions:

o Provides a list of part number prompts for the user responsible for

recording the serialized components being placed in a specific

I engine.

o Enforces a particular order of printing of serialized components on

the "Engine Configuration" report.

I
I
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The modeI sec tion ti - iu r't alw A (-H',, ri alI i I(,rn I .I' i n 'incr (i 011( an en-i' Iti t hat

is usedc t t::I e,1edj te lua d in, ari d Irin',ing, l It th serial i ed K )mpanelnT l~ d,

This data includes at model ''name'' iop-engine and base-eninei part nunhers, anld

an engine serial numler p1(1 tita i us"eti ir 1h I lor_ s~rjis:

0 The model ''ndme'' and the tall-enS-1t p, ar t riiinte'r ' aie all pm it Iwd

the "Engine Canfilour at ia'' leput~

o The t if-efig ne part number is also used as a search argumenit Ott 1 Iit

TTMSI1 Pil 11 f 1 iae al (hO>!I) il" it t he t iti i1 -if if[,', cijfllli itt

( haigi e lti-er.

Far mois t datai cunt re injses an eed to idntif\a tfull ongi 1.(

serial number is el imnited. e di in pT e 1 LI th liuIll eri11r1e

niumbeor i s t arie-jilisi t ia(n eri5] Ie TIC, ji D iii (d arid a 1150, n"W T~ !I ulit1

- which takeni togtther may be I i pt u t It I v%-(-I

s tro0k es. For e xamplIe , t he F 10 7 c n T ne pie F. it'[l

r epr esemted hy tire otie posit i I "I-. I ni tife toy ,se iv.

I-u 11I e ri.- io e , r 1 ar I ri) u i ) 1 1 s r e, I i r eol - suc t- fi a I f (; r i i

repo)r tinei pu rpo se s, th %-, t em anut ai~t !oal I I pe It (,t ir- a ,v: i t ch

based upon the model t-i 1(5 , rep I a i nL thei shor ter modie I co)dec anld

the baste ser ial niumber v i tb anl t-\t Cen iiindher

I igut ( -o, pr ov ides at d isplIay of' klotI Cant' ig_-llat i on I )i CL p~ 11, ti eIgtie,

modte rinumber " Y [ait a i t tit i e u " )t~l ill ,I I- T I at it >' I I I'eilpit'i

t i uire ser ii riinumber earit il as shown below.
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I

i CFIMOD DISPLAY A MODEL CONFIGURATION

MODEL NUMBER: y
MODEL NAME MODEL PART NUMB MODEL PREFIX BASE PART NUMBE
DEMO 724951-DEMO CA-E 724951-DEMO-1

GRP TITLE STANDARD PART

10 SEAL,INTERNAL 309826
20 BRG, BALL 309895
30 STATOR,AXIAL 723675
40 SHROUD ASSY 724566-101

I
e n-( . 1,,del Configuration for CALB Prottype Enginie, .mad II

6.4 1 BUII.D PART SERIAL NUMBLPAVAIL,rI.1TY FILEI
This module h l, is a list (A se iaIized component candidates -r ut-o i' in

engirjt.. This list is used as the basis foi an edit utf set iai numbe;

aVai la bi I 1% tv fa nrv n assembl ies. V.hen a part iculai seril number has beeni

committed ti an engine, then the record of that (ommitment is also ret.aii n.d in

I the svstem. Th,. main m-1111 u-ed lo lihi lIing a Serial Number Availal, itiltv til

is shown in Figure 6-7, page(, 6-8.

l
I
I
I
I
I
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OIMENU3 MANUFACTURING PART/ PRODUCT STRUCTURE SYSTEM
INQUIRY MENU

0. RETURN TO MASTER MENU
1. PS COMPONENT SERIAL NUMBER INQUIRY
2. PS WHERE-USED INQUIRY
&. PRODUCT STRUCTURE INQ MFG SINGLE LEVEL EXPLOSION
4. PRINT ALL THE COMPONENTS FOR A PART - ON THE CONSOLE
5. PRINT ALL THE COMPONENTS FOR A PART,- ON FILE OIIALLI MITROL
6. PRINT AN ASSEMBLY BILL OF MATERIALS ON SPECIAL FORM - ONLINE
7. PRINT MULTIPLE ASSEMBLY BILLS OF MATERIALS ON SPECIAL FORM - BATCH
8. PRINT AN ASSEMBLY ROUTING ON SPECIAL FORM - ONLINE
9. PRINT MULTIPLE ASSEMBLY ROUTINGS ON SPECIAL FORM - BATCH

PLEASE TYPE THE NUMBER OF THE SELECTION YOU WANT AND PRESS ENTER

Figure 6-7. Menu Screen to Build Part Serial Numbers.

Part Serial Numbers are loaded into the data base using option I in the main

menu screen. Option -1 menu screen appears in Figure 6-8, where additional

data and number of units available are also entered.

CFNSER LOAD SERIAL NUMBERS TO THE SERIAL NUMBER AVAILABILITY FILE

PURCHASED ("P") OR MANUFACTURED ("M"):

PART NUMBER: SERIAL NUMBER: NBR OF UNITS:

Figure 6-8. Screen to Add Part Serial Numbers.
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Figure 6-9 below displays Availability Status fui Part :723675; nine (9) parts

being available for engine buillding. This par, number is onc of the compon,-nt,

used in the CALB prototype system demonstration. The status tAso dis i s

I serial numbers available for tnu engin,: ssembly.

I CFISER DISPLAY AVAILABILITY STATUS FOR A PART

I PART NUMBER: 723675

SERIAL NUMBR IN-USE-NOW USING ENGINE

301
302

303
304
305
306
307
308
309

U
Figure 6-9. Part Availabilit\ Status Display.I

The last-using engine data can later be refeir nced when a (oimi:onerit is iem,\ e_

I Irom orie engine and eventually applied to another enginie. Thus, it serves is a

3 cross reference to the old engine so that start dn0 run-tim, statist , ,ar( be

applied to the new.

I
6.5 BUILD ENGINE FILEI

igure 6-10, Engine Configuration MIenu, is irrvoVI to bui ld and mainitaini

produ, t ion eignine configuration during green build and test Opeiat ion.

I
I
I
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CFMENU4 PRODUCTION ENGINE CONFIGURATION SYSTEM MAINTENANCE MENU
FOR ASSEMBLY AND TEST

0. RETURN

1. ADD AN ENGINE
2. REVISE AN ENGINE
3. SHIP AN ENGINE AND CLEAR SERIAL NUMBERS
4. SCATTER AN ENGINE"S COMPONENTS
5. REVISE ENGINE STATS

PLEASE MAKE A SELECTION AND PRESS ENTER

Figure 6-10. Engine Configuration Maintenance Menu.

Selecting option cI - ADD AN ENGINE - creates a nev: engine identity beginning

with an engine record. Reference Figure 6-11 below ior "Add an Engine

Configuration" menu screen illustrating inputs for model number Y and thle

engine serial €-I - data for CALB prototype demonstration.

CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: y ENGINE SER #: 1

TRN-DATE: 02/22/89

BUILD NBR: 0 BUILD DESCRIPTION:

STARTS: 0

INCREMENTAL RUN HRS: 0 INCREMENTAL RUN MIN: 0

Figure 6-11. Add an Engine Configuration MIenu.
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The transaction also creates configurat ion records for- each compnt it

identified on the model files as going into an engine of a particular md.el A

component replacement history (Cil) record is also created for an, scri,i;,zted

component which has been used before in another engine and previous]' removid

from it.

I
Engine build and run statistics can be input using options available on Figure

6-10. In addition, the following major edits are availabie vit Ifn thi- ni,_iiL

option.

0 A serialized component can on] be used in one engine at a time.

I A deviation in engineering change letter causes the system to

I generate a warning message on the oUns, ie, and marks the t lJ zed

record as being deviant.

I
A serialize' .mprnt not found to be "a ai iibic (i.e., not

I entered on the serial number a.aildlilitv file) Iroduces a reject

I liagnostic, but can be overr idden b% n authoiized petson.

S if a user override ( part numben vith an invalid part numbel , the

line is rejected.I
i (2ferece must he made to systm us1er " guide, .e\ P, furihcr (ietaiis

(in vari(,us options available, and the proeciure ,,n hov to utilize system for

the erigin( coniip rit ion. i igut' . -1 1 llu>t rates i nt',o " dalta t r (.1t- I Tie

nfi iguration of the CALB prototype engine, seral v-1 , mode:l Y. The ,1 ititi utI
I
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reflects all parts that build a complete piototype engine, With appropriatt,

engine revision letters and the serial numbers.

CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: y ENGINE SER #: 1
01 GRP PART-NUMBER TITLE I REV SERIAL-NUMBR
=> 010 309826 SEAL,INTERNAL
=> 020 309895 BRG, BALL
=> 030 723675 STATOR,AXIAL
=> 040 724566-101 SHROUD ASSY
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999

Figure 6-12. Add Engine Configuration for CALB Prototype Engine.

6.6 ENGINE KITTING OPERATION

The kitting interface of CALB (referred to as CALB/KIT for convenience) has

been developed by Belcan Corporation. The input to the kitting interface is all

eru'ine (omponents list that is generated on the TIMS2 system in Toledo. (Refer

to circle 2.0, Figure 4-1.) It consists of a list of components required to

kit a set of engines, and includf-s for each component, the quantities required

and an upper bound of acceptable revisions for each component. This Iist oif

components is then downloaded to a directory readily accessible by CALR/KIT.

CALB/KIT processes this list and compares it against a MANMAN generated work

order, as shown in Figure 6-13.
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I
I

WORK ORDER NUMBER? CALB *
~~------ ------ -- '-- - ---------USU...mulmnggigg**ig

3 i**m*iuUUU3=UU3UuUmuiUmaUUm"

WORK ORDER NU*iBRi CALO DATEi 03/10/69
PART NLUBEfR, 724951 uENERAL WIP ACCT: 1093
PART DESCRIPTIONt 373 TURBOJET ENGINE ASSEMBLY UOM: EA SC: M REV:
PROJECT ACTIVITYi 1093 COST CATEGORYt 130600

ORDER QUANT ITY: 2.00 DATE ENT'ERED: 02/02/09

COMPLETED QUANTITY: 0,00 DATE CLOSED: 99/99/
QUA4NTITY SCRAPPED: 0.00 LATEST DUE DATEi 05/01/99
RE-WORKI NO ORIOINAL DUE DATEi 05/01/89
REISIOa SCHEDULED KIT DATEi 03/08"39
&ALES ORDER NUMBER, 1093 MRP/MPS NEED DATE, 02/f'_/g0
KIT LIST PRINTED, NO PLANINER CODE: 03
STATUS: RELEASED, UNKITTED COMPONENTS ALLOCATEDt YES
LOT TRACKING: NO NETTABLEt YESm s--------- --- ----------353.- m mU ( I €€

I

3 Figure 6-13. MANMAN Generated Work Order for Engine Kitting.

If the list matches the MANMAN work order completely, then CALB/FIT performs

the engine kit. The engine kit consists of automatically retrieving the

components from the Automated Storage arid tLetrieval System (AS/RS), and then

5 updating the MANMAN database to mark the work order as kitted.

m During the kitting process, deviations may occur. A deviation occurs when the

component revision number in AS/RS inventory is higher than Ihe high . t

accepted ievision indicated on the dfvnloaded bill of material'. Each deviation

m is tritten to , 'th-\i ,1t ri file that is then sent (via R.E) to the TI\IS2 s\.'tem

for ncessary act ion by the configurat ion nianagenm
I
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Reference must be made to the APPENDIX C: USER'S MANUAL FOR "KITTING ENGI.NE

FUNCTION" for a detailed discussion on the use of CALB/KIT interface. No

further discussion on this interface is provided in this chapter.

6.7 BUILD GREEN ENGINE BUILD FILE

As the engine is being green built (assembled for the first time), assembly

operator or quality personnel record all part numbers, and their serial number

data via CALB system facilities shown in Figure 6-10. After the engine has

been built, its configuration can be displayed, as shown in Figure 6-14, below.

Column headings are explained in the user's manual.

CFICFG DISPLAY AN ENGINE CONFIGURATION

MODEL NUMBER: ENGINE SER #:

HOLD-ASSEMBLY: TRN DATE: 02/22/89 BLD: I
BUILD DESCRIPTION: GREEN BUILD INSP INIT: QE INIT:

GRP TITLE PART NUMBER SERIAL NBR REV D TRN DATE BLD STS RUN HRS MIN
------ ------------ ------------ ---------- ------------ ---- ---- ------- ----

010 SEAL,INTERNA 309826 101 -A 02/22/89 0 1 2 25
020 BRG, BALL 309895 204 -A 02/22/89 0 1 2 25
030 STATOR,AXIAL 723675 303 -A 02/22/89 1 1 2 25
040 SHROUD ASSY 724566-101 403 -A 02/22/89 0 1 2 25

Figure 6-14. Display of Engine Configuration at Green Build.

6.8 REVISE ENGINE CONFIGURATION

The CALB system provides for recording revisions in engine configurations

nle(Pessl tated during engine testing and retesting cycle, t rior to engine

shipping tasl\. Options -'2 and/or ':5 of Master Eng ine ConfiLural iu Menu per

Figure 6-10, page 6-10, are invoked for initiating and recording all revisions.
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Screen for option 12: Revise Engine Configuration is shown in Figure 6- 1

be low.

U CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: y ENGINE SER #: 1
TRN-DATE: 02/22/89

INCREMENTAL BUILD: 1 BUILD DESCRIPTION: 2nd BUILD

I INCREMENTAL STARTS: 0

INCREMENTAL RUN HRS: 0 INCREMENTAL RUN MIN: 0

3 Figure 6-15. Revise Engine Configuration Screen.

I Figure 6-16 displays engine configuration after axial stator, part 723(75,

1 serial j:303 has been replaced with serial P305.

CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: y ENGINE SER #: 1
01 GRP PART-NUMBER TITLE I REV SERIAL-NUMBR
=> 010 309826 SEAL,INTERNAL -a 101
=> 020 309895 BRG, BALL -a 204
=> 030 723675 STATOR,AXIAL -a 303=> 040 724566-101 SHROUD ASSY -a 403
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999

Figure 6-16. Revised Engine Configuration Displa.I
I
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Before transaction for any revision can be completed, the CALB system requests

data related to replaced part, and reason for the revision and/or replacement.

This data becomes part of the Component Replacement History (CRH) record.

Figure 6-17 below shows input data entered, while part p:723675, serial #303,

ias replaced with an identical part, serial iv305.

CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: y ENGINE SER #: .

CORRECTION/CHANGE LOG ROUTINE: TO ESCAPE WITHOUT UPDATE, INPUT A "."

GRP: 030 PART-NUMBER: 723675 TITLE 1: STATOR,AXIAL REV: -A
SERIAL-NUMBR: 305 F/C: a

REMARKS(1): burntbearings
REMARKS(2):

Figure 6-17. Revised Engine Configuration for CRH File.

Figure 6-18 below displays complete engine configuration after second Engine

Build, with replacement of new part, Axial Stator, part #723675, serial -:305

has been completed. Transaction date, build history, run time data for new

part, etc., are recorded automatically. (Compare input data for same part in

Figure 6-14.)

CFICFG DISPLAY AN ENGINE CONFIGURATION

MODEL NUMBER: ENGINE SER #:

HOLD-ASSEMBLY: TRN DATE: 02/22/89 BLD: 2
BUILD DESCRIPTION: 2ND BUILD INSP INIT: QE INIT:

GRP TITLE PART NUMBER SERIAL NBR REV D TRN DATE BLD STS RUN HRS MIN

010 SEAL,INTERNA 309826 101 -A 02/22/89 1 1 2 25
020 BRG, BALL 309895 204 -A 02/22/89 1 1 2 25
030 STATOR,AXIAL 723675 305 -A 02/22/89 1 0 0 0
040 SHROUD ASSY 724566-101 403 -A 02/22/89 1 1 2 25

Figure 6-18. Revised Engine Configuration After Replacing P/N 723675, S/N 305.
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6.9 ENGINE COMPONENT REPLACEMENT HISTORY (CmRi) RECORD

i As the engine configuratioii record is revised during engine test A iiL a::d

3 retesting, the CALB system provides opportunities to enjte-,r pertinent datl, on

replaced components and new components. The d0 ,ta become part of the CtH Record

j which can be displayed as shown in Figure 6-19 below.

I
CFICFG1 DISPLAY AN ENGINE CONFIGURATION REPLACEMENT HISTORY

3 MODEL NUMBER: y ENGINE SER #: 1

HOLD-ASSEMBLY: TRN DATE: 02/22/89 BUILD NBR: 2
BUILD DESCRIPTION: 2ND BUILD INSP INIT: QE INIT:

IN OR OUT: E GRP: 030 TRN DATE: 02/22/89

PART OUT: 723675 REV OUT: -A SER NBR OUT: 303 BLD OUT:
F/C: A RUN ERS OUT: 2 RUN MIN OUT: 25 STARTS OUT: 1

REMARKS (): BURNT BEARINGS
REMARKS (2):

PART IN: 723675 REV IN: -A SER NBR IN: 305
RUN HRS IN: 0 RUN MIN IN: 0 STARTS IN: 0

I
3 Figure 6-19. Engine Configuration Replacement History Display.

6.10 SHIP ENGINE AND SIGN OFF RECORD

I By invoking option 16 (program CFUCFG3, Document reference #M5-16 in Appendix

B), engines tested and accepted are "shipped" with records as shm:n in Fi-gui(.

6-20, page 6-18. Identifications of the inspector and quality engineer

3 accepting final engine conli-guratinn and its per-(frndlaTCf are aoded al 1I1

stage. These ident if i cat ions bec'ome pi; t of the engine histotr% for later

I reference.

I
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CFUCFG3 CONFIGURATION REPORT SIGNOFFS BY ENGINE

MODEL NUMBER: y ENGINE SER #: 1

INSP INIT: JDW

QE INIT: DKB

Figure 6-20. Ship an Engine and Sign Off Menu.

Execution of the ship task automatically clears the Part Availability file as

shown in Figure 6-21. Status of the part number 723675, serial :,303 has been

displayed as used in engine model Y, serial l (CALB prototype engine). S/N

303, thus, is nol available for any engine assembly - its associatiol, 1 ith

engine Y1 can be retrieved for future reference.

CFISER DISPLAY AVAILABILITY STATUS FOR A PART

PART NUMBER: 723675

SERIAL NUMBR IN-USE-NOW USING ENGINE

301
302
303 Y1
304
306
307
308
309

Figure 6-21. Display .vailability Status of Shipped Part.



ICALB FINAL REPORT Page 7-1

7.0 FINAL DESIGN

1 7.1 BASIS FORl THlE INLDESIGN

The Statement of Wvorl, requit ements led to the- jo ci jnnarv\ svst enids wh it h

I estab~lished the basis; fi tin souftware and hardWmre T~ui fltt. Tho

Screening(- oft lhe potent. i al \vendors (t carr ied nult ; rpr esetli i IX t f i c

Uvar iety of technical , legal and purchasing hod ices ins id'( Tel1edyne. 1' iat r e %cv.-

3was mache in accordance with Corporate poilic ies and pin' edires gox) rf ii rig siip h

activities. The pot ent ial vendor s %,ere gr aded f (r th eirt Tit 111i t ' t o mie et a

3 sp ec trum o f t e c h n ic iI -pe c if ic at i onis th ia t ( (, \ .ercd de % cIop)1)m e nt: , dIc2l iv cry) anrid

p o st- i ns tall1 at: i ont p e. f o rmia nc c o i It h i n s p e c ific g ui dtelI i no s , . lb rough a. p rocess of

Uvendlor na s is slect ion o)f suIpp Iict cas-ifn( (loI,' To 'i i11 on dt i1nt1 thi!

inn utedt ,.ri outside- vetidor , Belcari Corporation, amid A portin ot TCALI-s own

intor-tial progr,,amming staff. The ijrot-otypo- tHias subsequent l\ OXlo

I ut~ilized a mtixtureo of hardoIwri' and! sjftear o ice icluditig lot h DEC anid

IBM3> ('ompti r andita sof ftwar bs con- s iq ngOf a pail o)f ni'nutA I t i i tg

U yt ,nwmly the M1,,\MAN packhee x li h s i" letont lie DEC hot cit iI re , siIi a

manufacturitig svt em ro- idotit on the IBM cal ted TlMS2. Nev softvx~tte bi I'll

top of this com i nat ion under CALB project has been tested andsucsflv

3 (emoirst rat ed. The learninS acqui red throug-h this "v ol utijonary process has

provi ded thet has i s for the f inalI des i gn of t the CALP s ystem t o bef impl eme nt ed

I plant -wide in t ti Tel edyne CAF-Girsll fac iity.
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7.2 CALB SOFTVARE PE0t:1PEMENTS

The CALB system ;.as developed to pi-ox ide a \ ar iety of new f urr t i un lu (.I

Teledyne' s Final .\ssemnbl y and Test department. These fun. t ions aire- itesc-r ibed

in ti fol !Owi rig subsections.

7.2.1 :\ssinible Puil14 Bout, Fun, Ijin

Tht func tior of this module is to generaite two rniaj ur pr-int -dcumin I thact are

usedI in the Asscrrilt and Te-t areat. Tho(se- documenrts ire tire A\ssembi V Order

report wh-ich provides a Bill of Mciterffils (or BONM) 1 istirig fur exerx. corrpcrwrrt

sull-assMmbi y that I'lln the Assembly aiii Test area, and the Asso(mbi v Order

Routi rig repor t wich pr ox ides a c- t of- basically free-form text instruct ions

for- the manufacture of tire same sub-assembly par t s. The pvc to type to he

develo)ped is capable of produic in r(01110-,ecu ' of t',iC 11 d1u, omnent by,

pr c-pr inried erl_" ITO ete -ial number . Tire ir pr i t i ng i s invxoked excl1usi xe Iv b\ a

sing-le, simplified ''trigger"' coiSist,.ing Of a t0 )1-IleVel enl,,inIte pt~ tit:1nIhrr 'i

irst -enimne serial number , and a count of' conlsecut ix e f ngL i fit", f or- wh)ich

documents are to ho Jro-(dtied at one( time:. Ti -) injge tr iLgcer, aoll t1 iCaL Iv

prints all d1cument s riecessary, for- eiih part that is I () he asnh~ i

assembly and testae.

7.2.2 K it Eng ire fInet i on

The tfil) t tt 11 th1 rodu Ie is tof I d i ve t he A0n)m l il '' S I F, arI Id PI tT i I

I. C, ~n' r A/S) hi 1 fac Cii tt0'S inven0 I tcry ki t t I rIg I (t i x i t y. Th

c0 o ltti
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3j f I 'I e., s, njr:Us V i V~ Jit t g' lI(I i 1 ht 11 ''ilx w'

I rim orporat d i i ti. th e 1)rit o1 v Ie. 'hIti rI a to p - t" 1H'r i )I T i

3 mumboe r , a I V r t -(i e ',' ir it I imlber arnd a cnt l ~((t I e (ii n-. fli

which kitt irng is to tak laxo A-t )l ti tImel. The tot ola irie~jnl rciqui rtnt *'mE'f

ti'h colnpjitti'!iI 1 is p es-enteid h% t - pi jotr pr to tile -$/I'S 'Is a s iriglo' quali t .

The numbe r o f an i ts, of eac h compomer i t is them au t omat i al -iI v dedux t ed f rom t tit,

I) nm- hIt0 ( tuit h i It(i 4- hi(- i rig mia I nt L i t ie ()1 I li' illio ( l \ mixt d u I 1 t I' o 1

3 niariufac turing system.

5The prfitti 'p rect-gnIiz.es arid fx( Julies fronm the L~it thos.e smAl c ipumierit-s that

ari( e ep t i itthe assembly at ea as flIoor s t u-L i t enis . 1 11 adlI t ioml, an"

U de\ i,it -,, 1 1 ilmp~mioit change- letter stanidardls that are encount er fil --ui iing t lie

L ii -o pr ess r e id emnt if ie d by thle sL tenit tilu xnnill 1:,tfxld t'- at

Domf iguIIIat Ixiri til.'.

7 rg i ~gLc Fund ict i

The tumi'l itft tlj-- mixixilo 11to sil(ixart t bt t rac kimg, ot major 'Iimn

it IoW ri , k ithl yais t airic pres'ent. , te(.rms1. 1)' t xi Ti Id J i ' , :a iif'! .

A I so( to 1he triacli , ') orig i iii' , i It Ilit heV hii i ti I i a 1 t 1 .11 d 11- 1h

'' k 1 jlIl ) I t) S hI[merit A "('11"r It "' (lUnt d( h a oi pu i l it t - uifld 1 -1 Ct

3C(- 1 1 ruin I nIt' niti- u il ht l l i i l i i n od Th I 91 1 o u pI ( i 1)1 t lifi l (. tI I ' i I

['i i t (I i ' r t c, i- a i t j 11 1rg n f I rid I (:(d flif i t ! t -o o i i t,, t w tI maj xx

t(1 c -l I , '. i r r a nd'tt al t ro ai j:if (' , woxriinerit r li i t -m Tiiit it - 4
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I ut jI g t t I no t t I tn t tA Ri

iTc (Ir )o r it e(Ii I It o thfe Msyt cl tI '-d 1 4 ,t iiz It 'll i

1. A f10-smlr( ek [~l~[l 11(' iT iU t t(, i(iijritA h

[jOI nu be flfi s f 01 'hiih he 1w Is to 1(.(( di set 1,11 riliniher.s £ 5 ;1

Iie( It i 9 9 1 1 it'll i a d 11 tI cl 1 ri 011) A, 1- BI j r t ~ t it

assemblekr/clerk, a i, j t ui' p! ,\ Ii,1\ -1 uaOot-d part it~ r ko1il 1 'i

1 111u t. o)f ., (! i iii I i ott j on1 I I t,

T i t a o s n-, Ij 1 I/( LerIk j s a l j t o I E-l Xt O C t, 15 ' Ut

1) r1 , pi r ed IIs ts , suvhI i t o - , c I o t r ri t e 11,i rt tiuiii;. t,

PT :! -u I -t- t i me focr A i t I et! (ulml1onii It i S tutO l.t I Ohi

t -, 11 it t hu t ime ofi Iecur (.l i it 1) O 1 A TIt j~ o 1 t mu ttlit t LU t 0..

T h I p, j O i O v9' c, u I, t- Ali e1t ij1110 t r ',I 11d ( .1 1 p~ir I

f, Iij li I ip 1 T I d lc 11 P It hI t Iy

li svst1enl' 11, ,l oit I o t t he Ie P( 1 11t il ()t '-(oI jA 11Will"

oe hanrges i, j h inT an eng-ine. The e.\ hang es ar-e t hen Jut lmot t i: i I I

to: tot)I .y l it at, cnp- i iio , relmpoiert re(pI wo-merit h i -,tI r

Ti. S\-, omi a a\i Iloot1'( to ( supj)it t th i nput 1i Titiol f1 1,0rIcI i at lv

t11110 hi(.t le, i]t o r1e 1 Li ,T 1 uIi, t I. j o cill] I i1, 5i iifl lW
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36. Tho \-,t eni prohibits the assiejiat inl () t -)(,reril i/,i'd componeunt With

Mll I tkalf Oli eng1 irne dt d tiflR-

7 /. Changel It-I ter- ieiation,- that are eicuntkered dur jug tin. li1t t ri

prui '1)(In cosqun 1 rior to ac sembly) cause tI "ie '' Li nL ,f

the- rt_ee \in r I n" to C:jo fr I nt n erio ' In pa r t i ( uIl ir-

serial numhker loggingiL. Io'Le nrA ft : cl :4 gnIu I , i firl tr

I ~5t 1 1. i X i t hii l i at i olt-' ild i\ t Oflll ,% it dn1

3 t henl.

38. C h a n Ie I( t ( '( jat i ofls -i ref idonlt i f i el! and' Igg dlIi Tii t h

Assrenihlvix rocess- arid after 1,itjrrL. Ieod\it.).." '1 f aa' d

A 11nd r r I t -t o~ it fi Lu r at i t)n ri n ni e i hut do to t ituI(

I ''eI oc k i rig' " f t the: eng- i e ' I otg.),ok reCUT 1-

3. Corhnpuint I\ ", a i lii I'" c heck\ i it occur as i, by-r I~t mi t () i,

I o~i ng of ser ia I zed ( ompoi-ents t o art e~nginTe. Thite edi t

I p -(It r i s l s , c , -r 2,te t i I in v .- can r i h t i ii X ci

Sr i dderi hy the as sembi ci /( I erk

I(1 A master t v' hlasc the 1 )in lmit :L P It I c u fil i I

(11.tai probl emis as so(ia t td v i th tihe Logbook f un t iocn.

1)i ~>Ti sxs Bfl m r 1)-(I i f '5 ed whi fuiI(t iont]il (t of

t ite ~~t emn.
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id i i e pp (;'al t' t I A<iflu -kO Iit rI

it s i c ii- t ci in t i DilK-batsed 'A i\N nitmi i. t u! iV ii_

viile other s ar e be i nr spli, edl or T(,] od.- s' i -(- 'I TY': irilft t ur I 11L,

'-Astern. The re i s ei (: oen r 1 ap 1et fenTI I t c.3 ', St ems:I

1. ON ?"N. lA\ : * s inip Ii if i eI i LII f nIte ( IIs , t ~ I ~ Ii rI I ( i I S

tI -i hr % 1lo floIor) aI , 1 1. P P

O. N T I IS: A full 1 i 1;11 c)f .t- i t I i , i ba "e-I I upr.1 et-Lir '-ci1 t :1, 1'e

,f elect ii t anrid re(-fIe, Li n8 the rlogrt-s t"i o(f Ierigiri trip, K

II' Ies f,011 iCAt icrI ro01tig 1 1-q nt1 a Qiiil i 1 1 1rt rI ThiIc ni

t uffciards t esIcr1

The major itvy of- t h'. 1l i ld 11re I.( Jui I f id r the imp'i meit at 11,i "it t h'. (-\i.P s Iem

Ire ad-, i n pl at e arid conn sIss o f t le f o IIo iing t ~~ J ut jf jI It il I arI ill

1)r ocurI (eit tf add i t o niiIli hr i ien iii si at I I iec leiis l
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A\ssembly aid Test CRT T-imirnal /Kovljarid5 ~(Serial Numb)e~rLo-Lo

Qual ity Assur arice !d rjI~n iu\
(Overall contioA of the \oro Iae ritrMt ..Iseial numbt21 Log-book";
production of serialI ~nurbei t gn re-por ts)

Corif igurat ion Maniagement FT Termirial/Keybuwird
(TIMS Engineering BOM and

procedure as a response
t, "k,\it Enginte")

3 Manutacturirig 'rigi riecrin-, CuI~rmii 2'OtJd
(TIS M1anu-tl tiuring- BOM Norc, Lase" Priniter kfMdei -40, 1

am-( \Ssembiy R-u~tins-S

in preparation of the
,"%ssunmble Build Book'')

Iro utt ion -'t ;J CPT Te rmi na /keyboar d
GI ('G ,I rt 1r o)10f p(- ilt 1Nero> Las er Pr i jiti t . 0,C4

ri t to tor5t itl i t in of i Icnt otr

General Ma ifi emine of DEC Comi1 tte
he CALB svtc- en F11 Complt I rI It 'flimu il i(it 1; ons

5DEC terminal s thiIat arec a blIe t o ommn i ca t e : it I t he I8M col ni i i irrg
i i s)t i ri, ( ofliitiniCat ionll tac:i , I -

There is onl\, one \(erox Laser priniter and one DEC svs tems printer,
thait cani be sharedi hv all user par-ties,. The outputs from Ihb- IPM

ronr ~ 1 or k]"t) s hec pmiint ed on this pair of- printers.

NoUtu: All ut thtb.' eyuI- 1, hi Cae~ ini the TCAL Gainesville,I(,)-i

17r atriiis
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7.4 SYSTEM ENHANCMENT tEOI.MEWh> TIO:;

The CALE pro tI yl u %as d Ivlupe d in subst ar i j l t 1 t h i T-h()U f TC( Ih

programmirlg staf f, and has been debLugx; ed all revieved by a uOliLinat ion "f t hi

staff and by repr esentative end-users. Some j.or t s of tnI . ,i. o i ieot1

developed in-house )ears prexious to the ad\enLt of CALB. Other a,-crts & th,

project are btraight-forward in their developnent and ;clax i tm f ,

modification or extenuation. As such, onl.y minor modificnt "r:, t th,- Fh. .

aevelopmnnt are suggested, as f.ll as:

1. Remove the ciml,?ren serial number ax ai,-ihi lit. ,I- . i , l- t,

us" if the component serial number is a giiti a! tr A, 1 i, i" a sur,

tha t he compone ut sui i al iumbper is a ' ,a1 her t u iiinuib r

Hov ever, the avail all I itv-checking fun't ion is somol. ,t i e ilautnddn

to the component serial-number uniqueness check, and as such, may

h"! he economical to support in production. Ther e i s a

considerable overhead to be incurred in pix idinrg I imely, da I,

day nirtenance of the "check file" whic h becomes basis of the .,iT

function. Thus, it may le e('p,,lient to remove the check

tugetie.

The ' ", itck file" has tWen prsprvwd , t hat the "logl ''" Iunction

all ( I ss-rl enlt etillus that are a ptait, t " co ponplct

11ins c-r. But thi s fun(t ion is per fo- mid in a Ic ,ti ix 11 snm ,L

mliutrin i it h iim" ,i o of a p x i oe% W -cm'. . ten. h- W K, tim,

lin a ali ed Vorlt is Wo'irg luog -t in ("V, a , na ,, ,rnl tW i

e~l ri f,
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3 2. Vquiro a more powerful laser trinter. The \j il 1', minIL

printing of Assembii, Buiid B ,4, ,ocunt.nts, oine set i Ie ifl',

taxes the capacity of the Xerox 4045 printer, and it manlat es a

St iphter niwnituirng and service (-if the unit. A more power ful

piinte ,k !, v t,utt thwe t, ro, c js..

I
I
I
I
I
.I
I

I
I
I
I
I
I
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8.0 IPLEM>INTAT]ON PL.NS

I .1 G.,-NEAL DESCRIPTION1
This section describes the plan foT the implement at ion of the MYL[ syst em at

3 the Teledy-np CAU Ginesv ille fac ilit y. Since much o the Phase H1 softw.are has

already been debugged and p r od u,'t ion-read)" and' I heru e i st5 a minimum oh

IM/DEC hardvar e tou suppor t day to day use of t ha* sof twvar , I, t antic i pat (t

3 development schedule is rather abbiv\iat( . as shown below.

3 Perform final aspects of installation in th Produc tion

eIV iilment.

3 o Load the produc tion databases with support data.

1 1- I rain personnel in new CALB functionality.

I , Shakedown of the system.

The implementat ion schedule and the work Ireakkdwnr structure for the

3 implementat ion ot the CALB system is present ed in t he Figure 8-1, and is

discussed in more detai I in the addi tional sections of the Implemertat ion Plan

3 ,as follows.

U
I
I
!
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Peri urm F 1 nal X -------
I n 4ta I j Ion I d

Load Support x ---------------
Data

Train Personnel .-------N

Shakedown System X x

1 2 3 4 5 6 7 2 9 b 11 1

MONTHS AFTER It1LtLIENt.vTIO. APPROVAL

Figure 8-1. CALB Implementation Shedule.

. PE'FORM FIN\L INSTALLATION

IBM aspects of the CALB system have already been instal led on both ith

Gainesville and Toledo copies of TIMS2 by TCAE personnel. Additional fiie C and

fields have been defined to the TIMS2 databases and all program code ha,- bwen

loaded onto a production librar T. -Inire is ais AAu' t,.: -Ijid( c . tIc TIMS:

dat abase to contain new CALB inputs for Iul I producti on Usk. lti,; . t I , the

fol low inrg pr-gramflilg tasks remnain to make the system oper-ational:

Open up s-ecuritN by menu and program I t iv iIlual CI i41,,s\ilie

users and fuonction-i organizations.

-I,, ov,1 e the isue o t maintenance r sp nist lui it'. tI, T lIt

-Nvail abI I t Hil,, desctyi lFed in th,(, Enhdncements So(, Irt I. '

pre, gramming effort required to supp t lI -uggested nml iit , it 1,n1

is expoC ted t () he minimal.
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1 8.3 LOAD PRODUCTION DATABASES ANT) SUPPORT DATA

I All of the major funlt A arinal modules within the CALB proj e t , includ ing

"Assemble Build Book", "Kit Eng ines", and "Logbook", depend upon accurate

manufacturing bills of mateiral. This task will be devoted to verify accuracy

3 of existing database, and loading up of additional data t"ar other engines. In

addition, in support of printing "Assemble Build Book" routers, the routi1ng

I data iill also be loaded intc, the Gainesxille TIMS2 dalaib;ase.

I
8.4 PERSONNEL TRAINING REQUIREMENTSI
Training willI be required for supervisors, assembily personnel, and T(UAE

I pro-grammers. The initial training will be provided by the vatious units which

3 have developed the separate CALB applications. Those aspects developed

in-house will he presented by TCAE personnel, and those developed by an outside

3 vendor will be prvi ded by representatives of that other organi zat ion.

Training will be completed before the system is rendered completely

I perational . Cont inuing educational requirements after installation will be

3 conducted by the in-house users arid programmers on an as-needed basis.

1 8.4.1 Supervisory Personnel Training

U The training of supervisory personnel from all of the various user departments

will emphasize the general operation and capabililties of the sx stem. This

trdiniing -ill proevide a basis for the folloving:

I
I
I
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o Operation of the system under normal conditions.

A general e:.posure to CALB file maintenance programs; also, an

extended review of system maintenance tasks that are 1ihe] to come

under the direct control of supervisory personnel.

0 Use of special reports in the continuing evaluation system

performancc, in the historical analysis of engine conterit, an(, in

the management review of product durability.

8.4.2 Assembler/Engine-Kitting Operators Training Requirements

The training of operators responsible for the data entry for those tasks

relating to engine kitting and the logging of component serial numbers being

assembled into an engine will emphasize the specific details of system

operation. This task will include the following objectives:

o Present an overview of the system in terms of its functions,

capabilities, and transaction responsibilities.

o Familiarization with hardware.

0 Familiarization with system menus and transaction panels in

extensive detail.
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3 8.4.3 Sy' tem Programmer Training

U The larger aspects of CALB software developed in-ho)use are well understood by

the programming personnel. Htowever, those aspects dve I oped h'\ the outsiuc

vendor will require some measure of systems review, program familiarizdtion,

3 and validity chec'king on the part of TCAF pira-a min ti staff. 011.. tia Iled,

that staff may be coiled upon to perform the following:I
0 "Fine tune" the stem as operational experience dictates.

3 Perform systems maintenarin on an on-going basis thereafter.

8.4.4 Manpower Requirements Drir i rig Training

The tollowing TCAE personnel by functional area are to he ti a i tied in the

3 operat ion i the CAIB syst em.

I F I ,ot, Assemb Ier

( I Kitting Operators

o Oual i ',v nsper tor

3 o Configuration supervis)r and stIff

o Product ion Cont r-l su) erv i (-,r ant staff

I a Manutac turing Engineer

TC..L programmer.

I
I
I
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8.4.5 Documentation Requirements for Training

The following documents are needed for accomplishing the training requirements.

User's Manual for IBM aspects of CALB from TCAE programming staff.

;Reference Appendix P.)

o User's Manual for DEC aspects of CALP from the software vendor,

Beican Corporation. (Reference Appendix C.)

8.5 SHAKEDOWN OF THE SYSTEM

This final phase of implementation involves the gaining of a level of complete

familiarity and comfort with the system. It is expected that the various users

will have follow-up questions regarding particular details of the system's

operation. Some additional fine-tuning of the programs will likely be

required.
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1. PROJECT OBJECTIVES AND SCOPE

1.1. General Objectives

This statement of work identifies the general objectives and
requirements for a computerized Assembly Log Book. Teledyne
CAE is planning to use this system for providing closed-loop
configuration control and automating the preparation of the
assembly log book and the engine shipping book.

1.2. Reauesting OrQanization

Teledyne CAE, Toledo Division, a division of Teledyne
Industries, Inc. a California Corporation is located at 1330
Laskey Road, Toledo, Ohio. Teledyne CAE manufactures small
gas turbine engines for manned and unmanned flight
applications.

..3. Technology Modernization Program

The computerized Assembly Log Book is a Phase II project
funded under the U.S.A.F. Industrial Modernization
Incentives Program "IMIP". The end results of Phase IT

are a prototype demonstration and final report. Upon
successful completion of Phase II projects, Teledyne CAE
is committed to full-scale implementation of feasible
pro3ects in Phase III of the program.

1.4. Computer Resources

Teledyne CkE's computer resources for this IMIP project
will consist of: 1) An IBM 330 running the VM/CMS operating
system; and a VAX 11/780 running the VMS operating system.

1.5. Overall Objectives

CALB will provide a means for integrating many systems;
significantly reducing labor cost associated with preparing
the assembly log book and engine shipping book. CALB will
also improve the quality of these books. CALB will provide
near real-time configuration exception reporting and control
of the assembly process. CALB will eliminate the need of
making multiple copies of assembly paperwork by providing the
ability to display assembly paperwork at workstations.

---
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1.6. Specific Objectives

A. To demonstrate an integrated computer system that
includes: bill of material, inventory control,
engineering change management, configuration control byu serial number, and engine log books.

B. To demonstrate configuration exception reporting in near
real-time.

C. To demonstrate computer generated portions of an
assembly log book and engine shipping book in original
print quality.

1. Electronic reproduction of Assembly Order Routings
tied to Engine Serial Numbers.

2. Electronic reproduction of the Manufacturing Bill of

Material.

D. To demonstrate serial number control and verification.

E. To demonstrate on-line storage and retrieval of current
engine configuration and Component Replacement History.

I
I
I
I
I
U
I
I
* -2-
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2. SYSTEM DEVELOPMENT AND DOCUMENTATION

2.1. System Development

Systems development personnel shall:

o Develop software interfaces for data transfer between
existing systems.

o Develop software required for each user interface.

o Develop software required for the Text Storage/Retrieval
system.

o Develop software required for the output system.

2.2. System Documentation

Systems development personnel shall:

o Document each module according to TCAE standards.

o Document CALB system '-y providing TCAE personnel a user's
guide.

2.3. System TestinQ

Systems development personnel shall:

o Perform complete testing and debugging of each individual
module as they are developed.

o Perform complete system integration testing at the end
of CALB development.

-3-
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2.4. Prototype Implementation & Demonstration

Systems development personnel shall:

o Assist TCAE-G personnel in implementing the prototype
system.

o Provide program maintenance support during the development
of the demonstration.

o Provide documentation support for the presentation.I
2.5 Phase III Implementation Details

Systems development personnel shall:

o Provide a Final Report which includes final design for
Phase III. Include needed hardware and software.

* 2.6. Conditions

o Software developed under this contract is the property
of LAh Aii Force.

* o Technology shall be transferable.

o QUOTERS AND BIDDERS ARE EXPRESSLY ADVISED THAT THE UNITED
STATES GOVERNMENT IS PARTICIPATING IN THIS PROGRAM AND
THAT DESIGN AND DEVELOPMENT Ti NOLOGY AND DATA WILL BE
SUBJECT TO ALL SUCH RIGHTS IN I.AT DATA EMANATING HEREFROM
AS ARE PECULIAR TO CONTRACTS OF THAT TYPE.

I
I
Ii
I
I -4-
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3. CALB DATA FLOW DIAGRAM
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CL.,

'n,

-5-p



I MAY 3 1S3

4. HARDWARE REQUIREMENTS

4.1. Computers

o The CALB project will require a mainframe computer
processor. The currently installed IBM 3330 will be
adequate for development and demonstration purposes.

o The CALB project will also require a computer processor in
the mini-computer range. It has been determined that a
current VAX 11/780 will be adequate for development and
demonstration purposes. Furthermore, it is the most
logical and economical choice as the processor since it i.s
already installed, and handles various disjoint shop floorand administrative functions.

4.2. Printers

o The CALB project will require a laser printer for
producing high quality output of the assembly log book and
shipping book. The XEROX 4045 laser printer has been

i chosen based on its built-in font capabilities.

-
I
I
I
I
I
I
I
i -6-

I



MAY 31 '983

5. SOFTWARE REQUIREMENTS

5.1. OperatinQ Systems

Based on the preliminary hardware analysis the chosen
operating system for the CALB project will be:

VAX/VMS installed on the existing VAX 11/780 computer
system.

VM/CMS installed on the existing IBM 3-3-0 computer
system.

5.2. Programming Languages

Based on the current system languages and in-house

support, the following languages will be used:

VAX FORTRAN

MITROL

5.3. Database ManaQement Systems

A Database Management System being the core of any
package, must be structured and supported. Therefore the
following database systems will be utilized:

The Digital Equipment Corporation database management
system's VAX DBMS.

Mitrol Corporation's MITRnL DBMS.

5.4. Query and Report Writers

DATATRIEVE

MITROL

-7-
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5.5. Installed Packaaes

MANMAN MRP II package, DBMS Based, written in Fortran-77,
using Datatrieve and TDMS.

MANMAN ENGINEER, DBMS Based, written in Fortran-77, using
Datatrieve and TDMS.

TMS (Tool Management System) Package written in Fortran-77
using escape sequences for screen management and
Datatrieve for reports.

Mitrol Corporation's MITROL DBMS, a fourth generation
network database manager.

II

I

I
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6. USER CONFIGURATION

CALB will allow users in the following departments access to the
system through menu options specific to their department's
functions

Assembly & Test
Configuration Management
Manufacturing Engineering
Production Control
Quality Control

CALB will allow maintenance of a Configuration Exception
Reporting database and a Part/Drawing database to keep track of
ECO changes. CALB will also maintain system control information
in the database for each individual engine.

6.1. Assembly & Test

CALB Duties:

o Operator receives Assembly Shop Order and Engine kit
o Operator requests required tooling from TRACS
o Testing performed by test technicians
o Completes required process

CALB Users

o Assembly Technicians
o Test Technicians
o Assembly Group Leaders

CALB Integration:

o Will receive bar-coded Assembly Shop Order and kitted
parts from Production Control.

o Will log in to the system and begin the aszembly
process. The operator will record revision letter, and
where required, the serial number of a component part
for error checking, validation, and recording.

-9-
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I
6.2. Configuration Management

CALB Duties:

I o Monitor Engine Configuration

o Monitor and Process ECO's

CALB Users:

o Configuration Manager

CALB Integration:

o Will process ECO's and make changes to the Assembly
Parts List.

o Will monitor implementation of ECO's by Manufacturing
* Engineering.

6.3. Manufacturing Engineering

CALB Duties:

o Maintain Assembly Order Routings (AOR)

5 CALB Users:

o Process Engineers

CALB Integration:

1 o Will receive message via printed document from
Configuration Management requesting incorporation of
ECO changes into AOR's.

o Will update documents as required.

1
I
* -10-
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6.4. Production Control

CALB Duties:

o Issues Assembly Shop Orders
o Issues Assembly Order Routings
o Kits Engines
o Monitors Work-in-Process
o Monitors and controls inventory

CALB Users:

o Production Scheduler
o Inventory Control Technician
o Receiving Material Technician

CAIB Integration:

o Will generate an Assembly Shop Order from a serial
number controlled bill of material. This document will
contain the following information: Engine Model, Engine
Serial Number, Lot number, Date Issued, and approvals
from Production Control and Quality Control.

o Will electronically issue the Assembly Order Routing tz
the floor. This issuance will create a new "varilla"
database for the particular engine to be built.

o Will prepare engine kits and monitor work-in-process.

o Will provide replacement parts as required.

-ii-



6.5. Quality Control

i CALB Duties:

o Verify Engin Configuration
o Inspect Asseihly Operations
o Prepare Engine Shipping Book

3 CALB Users:

o Assembly Inspector

3o Quality Engineer

CALB Integration:

3 o Will review engineering changes made by M-nufa(turing
Engineering. The Quality Engineer will indicate
approval of changes by making appropriate entries into
the database. Quality Engineer will record all
exceptions.

o Will compile entries into the system to create the
Component Replacement History in the Engine Shipping
Book.

o Will generate hard copy portions of the Engine Shipping
Book for inspection by customer. Will also generate
hard copy portions of the Assembly Log Book (Build5 Book) on request.

I
i
i
i
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7. FUNCTIONAL SPECIFICATIONS

7.1. Assemble Build Book. The build book is used to maintain a
historical record of the process of building and testing
an engine through to completion. A Build Book is
"assembled" for each engine scheduled to be built. The
assembly process consists primarily of inserting blank
documents into proper sections of the book. The documents
are then completed at various stages of the build and t,-st
processes. (Reference bubble 1.0 on the data flow
diagram.)

A. The following documents comprise the Build Book:

DOCUMENT MAINTAINED BY

Assembly Order Routing (AOR) TIMS2
Engine Backup Data Sheets Prod. Control
Assembly Parts List CALB
Non Conformance Log Quality Assur.
Engine Assembly Work Sheet Quality Assur.
Route Sheet & OK for Test Quality Assur.
QC 1019 Quality Assur.
(Non Destructive Inspection Record)
QC 1020 Quality Assur.
(Disassembly Inspection Record)
QWI #54 (Envelope Acceptance Gage) Quality Assur.
Flow Test Records Quality Assur.
F107 Gearbox A-iembly Quality Assur.

B. Note that some of the documents identified above travel
with material as it moves through the assembly and test
process.

C. The AOR will be maintained in and drawn from TIMS2. When
requesting an AOR print, the terminal operator will
supply a starting engine serial number which will be
printed on the router. Serial numbers will be
incremented when copies for multiple engines are
rrquested.

D. The APL will be generated electronically from the
configuration established during Green Build. Note that
this represents a change; under the "current" system,
the APL is inserted prior to Green Build.

E. All other documents will continue to be prepared
manually.

-13-
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7.2. Kit Engine. The MPL downloaded from TIMS2 will be merged
with location and inventory data from MANMAN to generate a
material pick list. The MADSS AS/RS interface should be
used to select required material. (Reference bubble 2.0 on
the data flow diagram.)

I A. Component revision letter will be checked and recorded
at issue by the operator. Exceptions must be noLed and
recorded .lectronically. Exception reports must be
forwarded to Configuration Management.

B. The terminal operator must supply: initial engine serial
number; engine quantity; and contract number.

C. Material will be trucked to the assembly area in kit3 form.

D. Issuing excess material to a work order may cause severe
fluctuations in an MRP based system. Therefore all
material must be accounted for through inventory control
personnel prior to the issu2 of excess material.

E. This process should electronically reccrd each zerial
number issued, and build a skeleton configuration file
for all configured parts (i.e. those parts whose3 revision letter is controlled).

F. Contained in the Configuration subsystem will be:

FIELD NAME TYPE LENGTH

Engine Part Number A 15
Engine Serial Number N 12
Engine Model Code A 18
Engine Starts N 2
Engine Build Number N 2
Date A 8

Component Part Number A 15
Component Serial Number A 12
Component Change Letter A 2
Revision Letter Exception A 1
Group Number A 1
AQAS Serial Flag A 1

I

-14-
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7.3. Gei. This process describes the complete assembly
of an engine prior to initial test. During this process,
serial numbers will be recorded electronically. (Reference
bubble 3.0 on the data flow diagram.)

A. Component serial numbers will be entered when required.

B. To insure that components have not been swapped
inadvertently between kit and build, the component
change letter will be validated against the APL once
again. Violations will cause a warning message to be
issued to the terminal operator, and an entry to be
recorded in the Configuration Exception field for that
component. An exception report will be forwarded to
Configuration Management.

C. An entry in the BOM will indicate which components are
serialized and must be tracked through the serialization
file.

D. Component serial numbers will be checked against a file
of valid component serial numbers. This file will be
maintained by data uploaded from AQAS, and by additional
entries which will track serialized components not
covered by the AQAS system. Failures are not allowed ani
should cause an appropriate terminal message to be
issued to the operator.

E. The validation process described above will set a flag
in the serial number file which will indicate which
serial numbers have been issued (by part number).

F. Component movement into and out of an engine must be
recorded electronically. This data will be recorded in
the Component Replacement History (CRH) file.

G. In the event that a component must be replaced, the
following data will be required:

1. Engine Serial Number.

2. Component Part Number.

3. Remarks.

4. Outgoing Component Serial Number.

5. Time on Outgoing Serial Number.

-15-
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6. Starts on Outgoing Serial Number.

i 7. Build Number on Outgoing Serial Number.

8. Incoming Component Serial Number. Incoming components3 must satisfy the following edit criteria:

a. The component serial number must be valid.

b. The revision letter must be valid; if not,
exceptions must be noted and approved. (See
item B above.)

I c. If the component is currently linked to an
engine, the link must be broken and a CRH
record be established which identifies the

I break.

9. Time on Incoming Serial Number.

10. Starts on Incoming Serial Number.

11. Build Number on Incoming Serial Number.

H. Component Movement Direction (In/Out). The value for
this field should be inferred.

I. Records of the above transaction will be kept in the
Component Replacement History file. This file will be
linked to the configuration file, and will contain the
following additional items:

FIELD NAME TYPE LENGTH

Transaction Date A 8
Component Movement Status A 1
Run Time A 8
Starts N 2
Build Number N 2
Remarks A 180
Disposition A 180

I
I
I
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8. GENERAL PROCESSING RULES AND ASSUMPTIONS

A. The TIMS2 system will be used to warehouse the Bill of
Material (BOM) library.

B. AORs will be stored, maintained, and produced from the
TIMS2 system.

C. ASOs will be kept under Green Band control in the
assembly area.

D. AQAS will track serial numbers to lots for serialized
parts used in the fabrication process.

E. CALB will track the serial numbers of purchased parts
issued directly to assembly.

F. CALB will insure that duplicate component serial numbers
are not issued to the assembly process.

G. Component change letter will be checked at issue. Change
letters which do not conform to those listed on the APL
will be noted as exceptions. All exceptions will be
forwarded to Configuration Management for resolution.

H. Component revision letters and serial numbers issued to
an engine will be stored on line in TIMS2.

I. Change letter exceptions will lock the configuration
file until approved by configuration management.

J. The current configuration for an engine will be stored
in the configuration file. Changes will be logged in the
Component Replacement History (CR) file.

K. AQAS data will be uploaded to the IBM TIMS2 system in
order to verify manufactured component serial numbers.

L. Serialized component parts not tracked by AQAS will be
added to this file via a data entry panel.

-17-
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9. SYSTEM INTERFACES

A. Material Pick List. A pull list will be generated by
merging the MPL (downloaded from TIMS2) with inventory
data from MANMAN. In order to utilize the MADSS
inventory function, this picking transaction will reside
on the VAX.

B. Component Serial Number Validation. A "Serial Number
Validation" file will be established in order to verify
component serial numbers. This file will reside in

TIMS2. Data from AQAS will be uploaded in a timely bas.s
in order to maintain this file. Data for serial numbers
not tracked through AQAS will be loaded through a data
entry panel.

C. Component Revision Letter Validation. Revision letteis
of components will be validated against the BOM stored
in TIMS2.

D. Configuration. A "Configuration" file will be
established to track all components issued to an engine.
This file will reside in TIMS2. This file will be used
to generate the Assembly Parts Record sheets for
inclusion into the Build Book.

£ E. Component Replacement History. This history file will te
established in order to track all component changes to
an engine during the build and test processes. This file
will reside in TIMS2 and be tied to the Configuration
file mentioned above.

II
I
I

I
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10. DOCUMENTATION REQUIREMENTS

10.1. INTRODUCTION

One of the basic premises of the IMIP program is that technology
shall be transferable. The most important factor for making
computer software transferable is thoiough and uniform documenta-
tion. Therefore, all software developed as a result of this
pro3ect effort will conform to the following guidelines.

10.2. PROGRAM DOCUMENTATION

All software will be documented using standard documentation
methodologies. This standard includes but is not limited to the
following:

o Complete explanation of each modules's purpose
o Complete variable definitions at beginning of each module.
o Description of inputs and outputs for each module
o Modular code
o Self-identifying naming conventions
o Indentation to pictorially indicate program loops
o Self-documenting code
o Informative comments throughout code
o Global data dictionary

10.3. SYSTEM DOCUMENTATION

Each sub-system within CALB and the CALB monitor shall have

adequate system documentation and a user's guide.

The system documentation will include:

o System flowchart
o Explanation of system functionality
o Explanation of system inputs and outputs
o Brief description of each module
o Report layouts
o List of data files

The user's guide should be well written and include step by step
instructions for using the system. Also, the user's guide should
have a section that lists possible errors that can occur and an
explanation of how to recover from those errors. The user's
guide should have a section that describes required system inputs
and also describes each report that can be generated from that
system.

-19-
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11. SYSTEM TESTING

I io11,. Location and Participants

Final testing will be conducted on-site at Teledyne CAE,
Gainesville Division. Representatives from both TCAE and the
sub contractor will be in attendance. Participants will
consist of Teledyne employees who will be using the system on
a regular basis and the Teledyne project leader.

11.2. Items Tested

The CALB Monitor and all user interfaces discussed in
Appendix A will be tested thoroughly. In addition, the Text
Storage/Retrieval system and the Output system will also be
tested.

1 11.3. Test Schedule

System testing will begin as each module is completed and
will be conducted by the contract programmer and must be
approved by the Teledyne project leader. Failure to pass
testing will require a rewrite and re-test. The final
acceptance test will last approximately one week, during
which time each item will be re-tested and its acceptance
initialized by the Teledyne Project Leader.

Overall acceptance of the entire system will be contingent on
the contractor providing adequate documentation as described
in Section 10.

I
i
i
i
I
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12. SOFTWARE RIGHTS CLAUSE

[1 35,32
52.227-7013 RIgtft In TochnkW Do

mWd Computer Softwam
[Cauutc= m changm effecinu 10/18/8
at 94,22--CCH.]
A prescribed at 27.412(a)1), insert the

followLg Clause:
RIGHTS IN TECHNICAL DATA AND
COMPUTER SOFTWARE (MAY 1981)
(a) Definitions. "Commercial Computer

Software", as used in this clause, meas compuunr
software which is used replazly for other than
Government purposes and is soKl licensed or
leased in significant quanuies to the genmJ pub-
lic at estabiM market or cauLkq pnca.

-Computer". as used in this clau, m a
data prucmng device capable d accepting data.

DoO 52.227-7013 35,532

-21-
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perfomig pre'ied operations on the data. and (I) Use computer software with the computer
supplying the results of these operations; for for which or with which it was acquired, including
example. a device that operates on discrete dai.a use at any Government iUsta lation to which the
by performing anthmefic and logic proc on computer may be transferred by the GCvernmest
the daa. or a device that Operates on alog data
by performing physical proceSes on the lata. (2) Use computer software with a backup com-

puter if the computer for which or with which it
"Computer Data Base". as used in this cla , wu acqured is inoperative;

means a collection of data in a form capable of
being processed and operated on by a computer. (3) Copy computer programs for safekeeping

"Computer Proam", as used in this clause, (archive) or backup purpoes; and

means a series of instructions or statements in a (4) Modify computer software, or combine it
form acceptable to a computer, designed to cause with other software, subject to the provision that
the computer to execute an operation or opera. those portions of the derivative software incorpo.
tins. Computer program include operating sys. rating restricted rights software are subject to the
Cerns. as emblers. compilers, interpreters, data same restricted righta.
management systems, utility programs, sort-
merge programs, and ADPE maintenance/diag. In addition, restricted rights include any other
nostic programs, as well as applications programs specific nghu not inconsistent with the minimum
such as payroll, inventory control, and engineer, rights in ()-(4) above that are listed or described
ing analysis programs. Computer programs may in this contract or described in a license or agree-
be either machine-dependent or machine.indepen. ment made a part of this contract.
dent, and may be general.purpose in nature or
designed to satisfy the requirement.s of a panicu. "Technical Data". as used in this clause, means
lar user. recorded information, regardless of form or char.

actens3t1c, Of a scientific or techniW~t nature. It
"Computer Software". as used in this clause. may, for exzample, document research experimen.

means computer programs and computer data te developmental or enineering work. or be uItI bases. ble or used to define a desin or process or to

"Computer Software Documentation". as used procure, produce, support, maintaun, or operate
in this clause, means technical data; including materiel. The data may be graphic or pictorWa
computer listings and printouu, in human-reada- delineations in media such as drawinp or photo.
ble form which (I) documents the design or details graphs, text in specifications or related perform-
of computer software. (2) explains the capabilities ance or design type document& or computer
of the software, or (3) Provides operating instruc- printouts. Examples of technical data include
tions for using the software to obtain desired research and engineering data, engineering draw-
results from a computer. ings and associated lists, specifications, standards,

process sheets, manuals, technical reports, catalog
"Limited Rights", as used in this clause, means item identifications and related information, and

rights to use, duplicate, or disclose technical data, computer software documentation. Technical
in whole or in part. by or for the Government. data does not include computer software or finan-
with the express limitation that such technical cial, administrative, cost and pricing, and nmi-
data shall not. without the written permission of agement data or other information incidental to
the party furnishing such technical data be (i) contract administration.
released or disclosed in whole or in pan outside
the Government, (2) used in whole or in part by "Unlimited Rights", as used in this clause,
the Government for manufacture, or in the case of means rights to use, duplicate, or disclose tcclini.
computer software documentation, for preparing cal data. in whole or in part, in any manner and
the same or similr computer software, or (3) used for any purpose whL soever, and to have or per.
by a party other than the Government, except for. mit others to do so.

(1) Emergency repair or overhaul work only, by (b) Government Rights.
or for the Government, where the item or proces
concerned is not otherwise reasonably available to (I) Unlimited Rights. The Government shall
enable timely performance of the work. provided have unlimited rights in:
that the release or disclosure thereo ouuide the
Government shall be made subject to a prohibi- (i) technical data and computer software result.
tion against future use, reltasi; or disclosure; or ing directly from performance of experimental,

developmental or research work which was speci.
(2) Release to a foreign government, as the fled as an element of performance in this or any

interest of the United States may require, only for other Government contract or subcontract;
information or evaluation within such government
or for emergency repair or overhaul work by or for (ii) computer software required to be originated
such government, under the conditions of (1) or developed under a Governmeit contract, or
above, generated as a necessary pan of performing a

"Restricted Rights", a& used in this clause, contract,

means rights that apply only to computer (iii) computer data bases. prepared under a
software, and include, as a minimum, the nght Government contrau-t conuistng of information
to- supplied by the Government, information %4

35,532 DoD 52.227-7013 -9a. comm,. C.,ng ose , l
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which the Government has unlimited rights, or have predetermined, on the basis of subpara-
information which is in the public domain. graphs it) through ivii) above, and agreed will be

furnished with unlimited rights.

v) technical data necessary to enable manu.

facture of end-items, components, and modifica- (2) Limited Rights. The Government shall have
tions, or to enable the performance of processes, limited rights in:
when the cnd.itcms, components, modifications or
pruces~es have been or are being, developed under it) technical data, listed or described in an
this or iny n{her Government contract or subcon- agreement incorporated into the Schedule of this
tract in which experimental. developmental or contract, which the parties have agreed will be
research work is. or was specified as an element of furnished with limited rights and
tuntract performance, except technical data per.
taining i items. components, processes, or com- (if) unpublished echnical data pertaining to
Puttr software developed at private expense (but items, components or processes developed at pri.
ce subdivision (b)(2) it) below); vate expe-.sz, and unpublished computer software

documentation related to compute. software that
(v) technical data or computer software pre. 's acquired with restricted rights, other than such

pared or required to be delivered under this or data as may be included in the data referred to in
any other Government contract or subcontract subd:vtsions (bi(ki. i.l. ivit). vii, and (viii)
and constituting corrections or changes to Govern, above The word unpublished as applied to tech.
ment-furnished data or computer software; nical data and computer software documentation,

(vi) technical data pertaining to end-items, means that which has not been released to the
components or processes, prepared or required to public nor been furnished to others without
be dehered under this or any other Government restriction on further use or disclosure For tne
contract or subcontract, for the purpose of identi. purpose of this definition, delivery of limited
fvin sources, size, configuration, mating and rights technical, data to or for the Government
attachment characteristics, functional character- under a contract does not, in itself, constitute
istics and performance requirements ("form. fit reiease to the public.

and function" data, e g.. specification control Limited rights shall be effective provided that
drawings, catalog sheets, envelope drawings. etc.): only the portion or portions oi each piece of data

tvii) manuals or instructional materials pre- to which limited rights are to be asserted pursu.
pared or required to be delivered under this con- ant to subdivisions (2)i) and (i) above are identi.
tract or any subcontract hereunder for fied ;for example, by circling, underscoring, or a

installation, operation, maintenance or training note), and that the piece of data is marked with

purposes; the legend below in which is inserted:

(viii) technical data or computer software A. the number of the prime contract under
which is in the public domain, or has been or is which the technical data is to be delivered.
normally released or disclosed by the Contractor
or subcontractor without restriction on further B. the name of the Contractor and any subcon.
disclosure and tractor by whom the technical data was gener.

ated, and
lix) technical data or computer software listed

or described in an agreement incorporated into C. ao explanation of the method used to iden.
the schedule of this contract which the parties tify limited rights data.

LIMITED RIGHTS LEGEND
C..,niract Nu
Cuntr3c ur_

Explanation of Limited Rights Data Identification Method Used

Those portions of this technical data indicated hereof outside the Government shall be made sub-
as limited rights data shall not, without the writ- ject to a prohibition against further use, release or
ten permission of the above Contractors, be either disclosure; or (2) release to a foreign government.
(A) used, released or disclosed in whole or in part as the interest of the United States may require,
outside the Government. (B) used in whole or in only for information or evaluation within such
part by the Government for manufacture or, in government or for emergency repair or overhaul
the case of computer software documentation, for work by or for such government under the condi.
preparing the same or similar computer software, tions of (I) above. This legend, together with the
or (c) used by a party other than the Government, indications of the por, .ss of this data which are
except for. (1) emergency repair or overhaul work subject to such limitations shall be included on
only, by or for the Government, where the item or any reproduction hereof which includes any part
process concerned is not otherwise reasonably of the portions subject to such limitations.
available to enable timely performance of the
work. provided that the release or disclosure 13) Restricted Right

Government Contract Reports DoD 52.227-7013 35,532
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(i0 The Government shall have restricted rights applicable to the computer software The Contrac-

in computer software. listed or described in a tor may not place any legend on computer

license or agreement made a part of this contract, software indicating restrictions on the Govern.
'.hich trie parties have agreed will be furnished
ith restricted rights. proviaed, however, notwith. me

standing any contrary provision in any such Lions are set forth in a license or agreement made

pcense 
or agreement, the Government shall have a part of this contract prior to he deivery date of

the rights included in the definition of "restricted the software. Failure of the Contractor to apply a

rights" in paragraph (a) above. Such restricted restricted rights legend to such computer software
rights are of no effect unless the computer shall relieve the Government of i:ability with

sufiware is marKed by the Contractor with the respect to such unmarked software.
following legend:

o FeTRIC-TF.D) RIGHT- LEGEND
Usc. duplication or dislosure is subject to fit) Notwithstanding subdivision (i) above, com.

rcstricions stated in Contract No. mercial computer software and related ducumen-
with t Name of Contract) / tation developed at private expense and not in

and th. related computer software documentation public domain may, if the Contractor so eiects, be

includes a prominent statement of the restrictions marked with the following Legend:

RESTRICTED RIGHTS LEGEND
Use, duplication, or disclusure by the
Government is subiect to restrictions
a, set forth in subdivision ib)(3liii) of

the Rights in Technical Data and Computer
Sltware clause at 52 227-7013.

(Name of Contractor and Address)

When acquired by the Government. commercial (E) If the Contractor, within sixty (60) days
computer software and related documentation so after a written request, fails to substantiate by
legended shall be sub)ect to the following: clear and convincing evidence that computer

software and documentation marked with the
(A) Title to the ownership of the software and above Restricted Rights Legend are commercial

documentation shall remain with the Contractor, items and were developed at private expense, or if

(B) User of the software and documentation the Contractor fails to refute evidence which is
l beled to the facility -owhich it i asserted by the Government as a basis that the

ahail be t tt- software is in the public domain, the Government

acqulted, may cancel or ignore any restrictive marking on

(C) The Government shall not provide or other- such computer software and documentation and

wise make available the software or documenta- may use them with unlimited nghts. Such written

tion. or any portion thereof, in any form. to any requests shall be addressed to the contractor as

third party without the prior written approval of ident.fied in the Restricted Rights Legend.

the Contractor. Third parties do not include (4) No legend shall be marked on. nor shall any
prime contractors, subcontractors and agen, Of limitation .r restriction on rights of use be
the Government who have the Governments per- asserted as to. any data or computer software

mission to use the licensed software and documen. which the Contractor has previously delivered to
ration at the facility, and who have agreed to use the Government without 'striction. The limited
the licensed software and documentation only in or restricted i ght noy 'or by this paragraph

accordance with these restrictions. This provision shall not impair the . of the Government to
does not limit the right of the Government to use use similar or identical data or computer software

soitware, documentation, or information therein, acquired from other sources.
which the Government may already have or
obtains without restrictions. (c) Copyright.

(D) The Government shall have the right to use (1) In addition to the rights granted under the

the computer software and documentation with provisions of paragraph (b) above, the Contractor
the computer for which it is acquired at any other hereby grants to the Government a nonexclusive,
facility to which that computer may be trans- paid-up license throughout the world, of the scope

lerred; to use the computer software and docu- set forth below, under any copyright owned by the
mentation with a backup computer when the Contractor. in any work of authorship prepared

primary computer is inoperative; to copy com. for or acquired by the Government under this

puter programs for safekeeping (archives) or contract, to reproduce the work in copies or pno.
backup purposes. and to modify the software and norecords, to distribute copies or pnonorecords to

documentation or combine it with other soitware, the public, to perform or display the work pub.

provided, that the unmodified portions snaIl tidy. and to prepare derivative works thereof, and

remain subject to these restrictions, to have others do so o, Government purposes.

35,532 DoD 52.227-7013 :194, comm.rceC ring Hous.Inc.
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With respect to technical data and computer if) Limitation on Charges for Data and Com.
software in which the Government has unlimited puter Software. The Contractor recognizes that
rights, the license shall be of the same scope as the the Go,.ernment or a foreign government with
rights set forth in the definition of "unlimited funds derived through the Military Assistance
rights" in paraipraph (a) above. With respect to Program or otherwise through the United States
tecnr,'ral data in which the Government has im. Government may contract for property or services
ted rights, the scope of the ilcense is limited to with respect to which the vendor may be liable to

the rights set forth in the definitions of "limited the Contractor for charges for the use of techn'cal
rights" in paragraph (a) above. With respect to data or computer software on account of such a
computer software which the parties have agreed contract. The Contractor further recogrizes that
in accordance with subparagraph (bX3) above will It is the policy of the government not to pay in
be iurnisied with restricted rights, the scope of connection with its contracts, or to allow to be
the license is limited to such rights, paid in connection with contracts made with

funds derived through the Military AssisLance
(2) Unless writ' -n approval of the Contracting Program or otherwise thruagh the United SLates

Officer is obtaineJ, the Contractor shall not Government, chargcs for data or computer
include in technical data or computer software software which the Government has a right to use
prepared for or acquired by the Government and disclose to others, which is in the public
under this contract any works of authorship in domain, or which the Government has been given
which copyright is not owned by the Contractor without restrictions upon its use and disclosure to
without acquiring for the Government any rights others. This policy does not apply to reasonable
necessary to perfect a copyr;ght license of the reproductions, handling, mailing, and similar
cope specified in subparagraph (cX I). administrative costs incident to the fumishing of

such data or computer software. In recogni.ton of
(3) As between the Contractor and the Govern- this poitcy, the Contractor agrees to participate in

ment, the Contractor shall be considered the "per. and make approoriate arrangements for the exciu-
son for whom the work was prepared" for the sion of such charges from such contracts, or for
purpose of determining authorsnip under Section the refund of amounts received by the Contractor
2011b) of Title 17. United States Code. with respect to any such charges not so excluded.

(41 Technical data delivered under this con- (g) Acquisiiron of Data and Computer Software
tract which carries a copyright notice snaIl also from Subcontractors.
include the following statement which o- I be
placed therein by the Contractor. or should t: (1) Whenever any technical data or computer
Contrac:or fail. by the Government: software is to be obtained from a subcontractor

under this contract, the Contractor shall use this
This material may be reproduced by or for ine same clause in the subcontract, without altera.

U.S Government pursuant to the copyr ght tion, and no other clause shall be used to enlarge
license under the clause at 32.227-7013 (dateL. or diminish the Government's or the Contractor's

rights in that subcontractor data or computer
id, Removal of Unauthorized Markings. Not. software which is required for the Government.

withsLanding any provision of this contract con- 2) Technical data requied to be delivered by a
cerning inspection and acceptance, the subcn c allanrmllytbedeliveredtoh
Government may correct, cancel, or ignore any subcontractor shall normally be delvered to the
marking not authorized by the terms of this ,. next-higher tier contractor. However, when there
tract on any technical data or computer software is a requiremcnt in the prime contract for data
furnisheJ hereunder if: which may be submitted with limited rights pur-suant to subparagraph (bX2) above, a subcontrac-

(1 -he Contractor fails to respond within sixty tor may fulfill such requirement by submitting
(60) days to a written inquiry by the Government sucn oata directly to the Government rather than
concerning the propriety of the markings, or through the prime Contractor.

(3) The Contractor and higher.tier subcontrac-12) the Contractor's response fails to substanti- tort will nut use their power to award subcon.
ate, within sixty f60) days after written notice, tracts as economic leverage to acquire rights in
the propriety of limited rights markings by clear technical data or computer software from their
and convincing evidence, or of restricted rights subcontractors for themselves.
markings by identification of the restrictions set (End of clause)
forth in ihe contract. ALTERNATE I (May 1981) As pre-

In either case. the Government shall give writ- scribT at 27.4 12(aX2) add the follcwig
ten notice to the Contractor of the action taken paragra to the basc laseparagraph to the basic clause:
(e Rc!vion to Patents. Nothing contained in 'Votice of Certain Limited Rights.

this clause shall imply a license to the Govern-
ment under any patent or be construed as affect- (hX I) Unless the Schedule provides otherwise.
ing the scope of any license or other right and subject to (2) below, the Contractor will
oiherwise granted to ime Government under any promptly notify the Contracting Officer in writ-
paient. ng of the intended use by the Contractor If a

Gornment Contra t Rport, DOD 52.227-7013 35,532
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subcontractor in performance of this contract of

any item. compohent or process for which techni-Ucal data wouid (all within subparagraph lbX2)

above,

t2) Such notificatioq is not required with
respect to.

s) standard commercial items which are manu.
factured by more than one source of supply; or

(is) items. components, or processes for which
such notice was given pursuant to predetermina-
tion of rights in technical data in connection with
this contract.

(3) Contracting Officer approval is not reces-
sary under this clause for the Contractor to use
the item, component or process in the perform.
ance of the contract. (APR 1972)

ALTERNATE II (May 1981) As pre-
scribed at 27.412(aX3), add the following
paragraph to the basic clause:
( ) Publication for sale. If. prior to publication

for sale by the Government and within the penod
designated in the contract or task order, but in no
event later than 24 months after delivery of such
data. the Contractor publishes for sale any data
(I designated in the contract as being subet to
this paragraph and (2) delivered under this con-
tract, and promptly notifies the Contracting
Officer of these publications, the Government
shall not publish such data for tale or authorize
others to do so. This limitation on the Govern.
ment's right to publish for sale any such data so
published by the Contractor shall continue as long
as the data is protected as a published work under
the copyrignt law of the United States and isreasonrably L.vaiable to the public for purchase.
Any such publication shall include a notice ident.
lying this contract and recognizing the license
rights of the government under subparagraph
(c)(l) of this clause. As to all such data not so
published by the Contractor, this paragraph shall
be of no force or effect.5 [DAC 84-1, 3/1/84; DAC 84-, 8/1S/84J

[ 35,532.04]
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their effectivenes. Upon request, a copy of such

written procedures shall be furnished. The failure

of the Contracting Officer to evaluate or %erify
such procedures shall not relieve the Contractor of
the responsibility for compiying with paragraphs
(a) and (b) above.

ievI) If the Contractor fails to make a good
faith effort to institute the procedures of
paragraphs (a) and (b) above, any limited rights
markings on technical data delivered under this
contract may be cancelled or ignored by the Con.
tracting Officer. The Contracting Office shall
give written notice to the Contractor of the action
taken, including identification of the data on
which markings have been cancelled or ignored.
and thereafter may use such data with unlimited
rights.

121 The Contracting Officer may give written
notificatLion to the Contractor of any failure to
maintain or follow the established procedures, or
of any material deficiency in the procedures, and
%tate a period of time not less than thirty (301

52.227-7018 Restrictive Markings on days within which the Contractor shall complete
Technical Data. corrective acticn If corrective action is not com-

pleted within the specified time. restrictive mark.
As prescibed at 27.412(f). insert the follow. 'ngs on any technical data being prepared for

ing clause: delivery or delivered under this contract dunng
that period shal be presumed to be unauthorized

RESTRICTIVE MARKINGS ON by the terms thereof and the Contracting Officer
TECHNICAL DATA (MAR 1975) may cancel or ignore such markings if the Con-

eContractor shall have, maintain, and tractor is unable to substantiate the markings in
ia) The Caccordance with the procedures of paragraph (d)

follow throughout the performance of this con. of the clause at 52.227-7013. "Rights *n Technical
tract, procedures sufficient to assure that restric. Data and Computer Software".
tive markings are used on technical data required
to be delivered hereunder only when authorized (f) Notwithstanding any provisiuns of this con-
by the terms of the "Rights in Technical Data tract concerning inspection and acceptance, the
and Computer Software" clause of this contract, acceptance by the Government of technical data
Such procedures shall be in writing. The Contrac- with restrictive legends shall not be construed a.s a
tor shall also maintain a quality assurance system waiver of any rights accruing to th. Government.
to assure compliance with this clause.

(g) This clause, including this paragraph (g).
(b) As part of the procedures, the Contractor shall be included in each subcontract under which

shall maintain (i) records to show how the proce- technical data is required to be delivereC When
dures of paragraph (a) above were applied in so inserted, "Contractor" shall be changed to
determining that the markings are authorized, as "Subcontractor".
well as (2) such records as are reasonably neces- (End of clause)
sary to show pursuant to subparagraph (dX2) of
the "Rights in Technical Data and Computer [DAC 84-1, 3/1/84.)
Software" clause that restrictive markings used in
any piece of technical data delivered under this 11 35,532.09]
contract are authorized.

(c) The Contractor shall, within sixty (60) days
after award of this contract. identify in writing to
the Contracting Officer by name or title the per.
son(s) having the final responsibility within Con.
tractor's organization for determining whether
restrictive markings are to be placed on technical
data to be delivered under this contract. The
Contractor hereby authorizes direct contact
between the Government and such persons) in
resolving questions involving restrictive mark-
ings.

(d) The Contracting Officer may evaluae or

verify the Contractor's procedures to dete'nine

35,532.08 DoD 52.227-7018
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25,61146 Dfense Departmenlt 1 5521] 789 3-20Ma[ ( 35,532.171

552.227-7027 Deferred OrderIng of
Technic De or Compuer Softwa.

As prescnbed at 27.412(o), insert the fol-
lowing clause:

DEFERRED ORDERING OF
TECHNICAL DATA OR COMPUTER

SOFTWARE (NOV 1974)

In addition to technical data or computer
software specified elsewhere in this contract w be
delivered hereunder, the Government may. rL .ny
time during the performance of this contract or
within a peinod of three (3) yean after acceptance
of all items (other .han technical data or com-
puter software) to be delivered under this con-
tract or the termination of this contract, order
any technical data or computer software (as
defined in the "Rights in Technical Data and
Computer Software" cLause of this contract) gen-
erated in the performance of this contract or any
subcontract hereunder. When such technical data
or computer software is ordered, the Contractor
shall be compensated for converting the data or
computer software into the prescribed form, for
reproduction and delivery. The obligation to
deliver such technical data of a subcontractor and
pertaining to an item obtained from him shall
expire three (3) years after the date the contrac-
tot accepts the last delivery of that item from
that subcontractor under this contract. The Gov.
ernment's rights to use said data or computer
software shall be pursuant to the "Rights in Tech-
nical Data and Computer Software" clause o t,..

contract. (End of clause)

3 [DAC 84-1 3/1/841

I
I
I
I
I
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I i. OVERVIEW:

D The Computer-Aided-Log-Book oi CALB system supports the tracking of the
kitting/assembly/teardown/reassembly process of new and overhauled engines.
This document outlines aspects of that system which will exist inside the
Teledyre TIMS manufacturing system and were developed specifically as aI result of government IMIP funding. Aspects of CALB developed outside
the TIMS database, as well as pre-existing modules inside TIMS that are
in one way or another being used by new CALB programs, are not documented

i in these pages. Those modules which are documented here perform the
following basic functions:

A. Stores record of USER-SELECTED component serial numbers in association
with the engines in which they are currently resident. Also maintains an
engine history of the serialized components that have been previously
removed and replaced. The most important printed outputs of the system
are an "Engine Configuration" report and a "Replacement History" report.

B. Edits the configuration process to assure that no serialized component
is recorded as existing in more than one engine at the same time. This1 process will occur at the time of data entry.

C. Produces a "soft" edit of the status of the serialized componentb5 terms of "availability" at the time of assembly and thereafter.

D. WHFN SERIALIZED COMPONENTS ARE BEING RECORDED AS HAVING BEEN INTRODUCED
(OR ASSEMBLED) INTO AN ENGINE, it performs a "soft" editing procedure to
insure that 'Ce components have Engineering Change Letters that are each
NO GREATER THAN the Bill of Material Standard identified at the time of
data entry. Deviations are flagged for review by a configuration
specialist. The "Where-Used" "relation" on the MANUFACTURING Bill of
Materials inside the existing TIMS manufacturing system will be used for
editing purposes. This edit is a limited recapitulation of the more
rigorous edit performed earlier during kitting (described in item E.
immediately below).

E. Based upon a similiar kind of edit to that described in D. performed AT
THE TIME OF KITTING AND BEFORE ASSEMBLY (the edit is performed outside
of TIMS), it provid-es a means internal to TIMS of TEMPORARILY denying
most later data entry against the engine. This "locking" mechanism
forces the primary users of the system to seek review and approval of
the deviations with a configuration specialist. The latter individual
also has the ability to override the "locked" engines one at a time.

I F. Electively, can perform a variety of analyses on final engine config-
urations by serialized-component and by subsets of a Serialized
component population (ie, by particular range of serial numbers and by5p particular component change letters).

I
I
I
I
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2. FUNCTIONAL MODULES WITHIN THE TIMS CALB APPLICATION:

A. Part "model" section: This is a secondary or support module for primary
module E, described below. It maintains a list of the serialized com-
ponents to be tracked AT A GIVEN TIME for a particular engine model.
This list needs to be updated only as often as the configuration
of an engine changes. It performs the following specific functions:

o Provides a list of part number prompts for the user responsible for
recording the serialized components being placed in a specific engine.

o Enforces a particular order of printing of serialized components on
the "Engine Configuration" report.

The model section also contains a series of pieces of GENERAL informa-
tion concerning an engine that is used to expedite the loading and
printing of serialized component data. This data includes a model
"name", top-engine- and base-engine- "part" numbers, and an engine
serial number prefix. This data is used for the following purposes:

o The model "name", top-engine- and base-engine-- part numbers are all
printed on the "Engine Configuration" report.

o The "top-engine part number is also used as a search argument on the
complex TIMS Bill of Material (BOM) file at the time of editing
component change letter.

o For most data entry purposes, eliminates the need to identify a full
engine serial number. Used in place of the full engine number is a
one-position engine model code and a base engine number - which taken
together may be input with relatively fewer key strokes. The model
code is already used elsewhere in TIMS, and will serve in CALB as
a near universal prompt instead of the engine serial numt-- prefix.
For example, the offical F107 engine prefix of "WR-E" will be repre-
sented by the one postion number "C". In those few cases where a full
engine serial number is required - such as for formal reporting
purposes - the system will automatically perform a zwitch based upon
the model files, replacing the shorter model code and base serial
number with an extended number.

B. Bill of Material Section: Data in this module is REFERENCED in CALB
section E. (the kitting and assembly of serialized components). The data
is used as a standard during the evaluation of the relationship between
particular engine serial numbers and the Change Letters of the compo-
nents that go into them. A warning message is generated in E. whenever a
component is deemed to be premature for an engine. Note that the bulk of
the module performs a separate set of functions and was developed sev-
eral years previous to CALB and outside the scope of IMIP funding.

C. Component Serial Number Availability section: This new module will
hold a list of serialized component candidates for ose in an engine.
This list is used as the basis for a "soft" edit of a serial number's
availability in module E. When a particular serial number has been
committed to an engine, the record of that commitment is also
retained in the module.

The last-using engine data can be later referenced when a component is
removed from one engine and eventually applied to another using
module E. It serves as a cross reference to the old engine so that start
and run-time statistics can be copied to the new.
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There are two means of loading the availability file. The first is
a self-contained set of loading procedures inside the TIMS CALB system.
These procedures can be used to load the serial numb. data in advance
of performing the logbooking function described in module E.

The second means ot loading strialized data is useful only as a mech-
anism for miscellaneous data corrections. Because the main edit against
serial number availability is a "soft" one in module E, the principal
maintenance transactions in E. can also "create" availability records IF
A USER CHOOSES TO REiFFIRM THE EXISTENCE OF THE COMPONENT AFTER HAVING
INITIALLY RECEIVED A REJECTION MESSAGE. It is clear that widespread use
of this override feature (ie, by not consistently utilizing the primary
serial number loading mechanism) will compromise the integrity of the
data as well as slow data entry in E.

D. Kitting Deviations section: Component change letters are to be recorded
at the time of assembly kitting on a program module being written
outside of TIMS. This data will be recorded by the operator of the
Gainesville ASRS device. The data will be recorded for even those
components that are not serialized. ONCE PICKING IS COMPLETE, the Change
Letter "deviations" will then be transferred over to the TIMS system
where they will be stored in association with serialized engine com-
ponent confiquration data (although on a separate file). Where there are
deviations in an engine, that engine record will then become "ocked"
to module E. processing (described immediately below) until a config-

uration specialist reviews and gives approval to the deviations.

E. Serial Number Loading section: This is the core module of the entire
Logbook application. Its functions have been touched upon in the
discussion of the other Logbook sections above, although a more syste-
matic review will now be undertaken here:

o in general terms, the module manages the storage and printing of
"Engine Configuration" and "Component Replacement History" data.
This data is stored separately on a pair of files, one essentially
for each report. There is also two means of managing the files. The
first ard more important is a series of large transacticon "complexes"
having the ability to maintain both files at the same time - to the
extent that is required - derivative from a single user input. These
large transactions functionally emulate an IBM CMS file editor in many
respects. The user is able to look at a list of serialized engine
components at one time. He may then simply overtype what has been
added or changed, and both files are appropriately updated together.

On the "ADD" transaction of this type, a list of standard parts is
first copied off the Module A. support files already described. The
list is then presented on screeii with prompts for component serial
numbers and changes letters. Even those components that are not
immediately serialized will be saved with the engine. Such parts will
be held on file in anticipation of future inputting sessions using the
"UPDATE" transaction.

A separate set of transactions has been developed to manipulate each
of the files separately in the case of miscellaneous or exceptional
conditions. It is expected that this second set of transactions will
be only sparingly used, and accordingly will be reserved exclusively
for a single "master user".

o The "ADD" and "UPDATE" transaction "complexes" are extremely powerful.

In addition to the recording of serialized components applied to an

I
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engine and removed from it, the two transactions have the ability to
to ADD serialized components NOT IN THE PART MODEL FILES and REMOVE
any serialized component previously associated with the engine. The
pair of transactions also has the ability to alter the "printing" or
"sorting" order of the serialized components as they fall on the
"Engine Configuration" report. The part number groups fnumbers which
control the print order of the components) can also be altered. It is
to be expected that some of these features will be used only very
sparingly. However, all are necessary to be able to respond to the
variety of exceptional data situations anl changes of reporting
strategy that may occasionally crop up in the course of maintenance.
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I 3. FILE STRUCTURE ON TIMS:

I V_____V___ V __

(SMD) (CFG) F (S-CT)
IMODEL ENGINE AVAILABILITY

FILE FILE FILE

I

VV V V V__ V
(MGP) / (CDV) \ (CGP) / (CRH) \
MODEL KITTING COMPONENT REPLACEMENT
GROUP DEVIATION FILE HISTORY FILE

FILE_ \-FILE /

7 -------
(PT)
PART
RFILE*

* EXISTING FILESI

V _ _V
/ (PS)\

I
BILL OF

MATERIALS
I \ FILE*_/

I CALB SECTION MAJOR FILES

Part Model SMD, MGP
Bill of Materials PT, PS
Component Serial Number i SCT
Kitting Deviations CDV

Serial Number Loading CFG, CGP, CRH

I The various files contain the following data (in general terms):

o SMD: Contains a few items of general detail regarding a particular
engine model.

o MGP: Contains one part that will figure on a list of components going
into an engine. Used in Module E. (Serial Number Loading) to obtain5a list of part prompts for the user who is loading component serial
numbers.



-6-

o CFG: The engine serial number file. Contains general information
relating to a specfic engine serial number for a specific model.

o CGP- the engine part "group" file. Contains data relating to a
:,ccific part and serial number for the part. Also contain performance
data that is specific to the serialized component. Where no serial
number has yet been added to the engine for the "group", the record
will contain just a part number. This will facilitate the "recall"
of the components when they are EVENTUALLY placed in the engine. This
file is one of the two major stores of data for Module E.

o CRH: The component replacement history file: Stores a variety of data
relating to the following events recorded by Module E:

- Replacement of one serialized component with another

- Removal of a serialized component from an enqine

- Initial addition of a serialized component to an engine WHERE THE
COMPONENT HAS BEEN USED PREVIOUSLY IN ANOTHER OR EVEN THE SAME
ENGINE.

o CDV: Contains a summary of all the components that have "deviant"
Change Letters AS OF THE TIME OF ENGINE KITTING. Used by the config-
uration specialist exclusively to review kitting deviations.

o SCT: The serial number availability file. Stores the availability
status and latest-using engine of each serialized component used in
or to be used in an enc~ne that has been assembled but not shipped.

o PART: The pre-CALB TIMS part file. Ccntains a variety of data
relating to all the kinds of parts that are recognized by TCAE. There
are manufactured parts, purchased parts, and even R & D-only parts
on the file.

o BOM: The pre-CALB TIMS Bill of Material file. Records the "goes-into"
relationships between all of the records on the Part file. Used in
CALB to perform Change Letter validations and editing.
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4. DATA ENTRY INTO THE TIMS DATABASES:

A. While in IBM's CMS environment, enter TIMSl if Toledo or TIMS2 if

Gainesville:

B. A banner like the following will be displayed:I
3 TIMS2 TELEDYNE INDUSTRIAL MANAGEMENT SYSTEM

REQUEST NAME

* Y/N

INQUIRY .............. N

DEFERRED EXECUTION ... N

TRANSMIT BATCH DATA.. Y

DATABASE NAME ........ TIMS2

I C. To gain access to the on-line environment where all IBM CALB file
maintenance, console inquiries, and printed reports can be accessed,
enter a "Y" on the INQUIRY line. Depending on the particular user, one
of the two following events will occur:

o Some users will be passed directly into their initial transaction
menu.

o Other users, having privileges in other TIMS systems in addition to
CALB, may be transferred into an aspect of the TIMS environment that

does not absolutely require use of menus to invoke transactions. That
subsection of the environment is introduced by display on the scfeen
of a second banner relating to the MITROL language which is the pro-

gram bas;is of TIMS. The cursor is set at the bottom of this banner as
follows.

ENTER REQUEST:

Users in this class must separately invoke a particular CALB menu by
keying a menu name into the console positions BEGINNING AT THE
CURSOR PROMPT. This class of user also has the additional option nf
invoking all of their maintenance transactions and ON-LINE console
inquiries and reports WITHOUT FIRST HAVING TO INVOKE A MENU. Note:
batch or overnight reports MUST be invoked WITHIN the menu system
since report search arguments and other allied data processina factors
are buried in the menus themselves.

I D. Security is maintained by an existing system internal to TIMS that ties

particular menus and transactions to the password-protected virtual
machines that exist in IBM's VM operating environment. A TIMS database

administrator controls all access to this security system and performs
all modifications to it. The user and hence the application programmer
must submit all requests for security changes (and programming changes)

through that other individual.
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5. SYSTEMATIC LIST OF TRANSACTIONS, INQUIRIES AND REPORTS FOR NEW CALB
IMIP PROJECT-FUNDED CODING IN THE TIMS DATABASES:

A. MENUS:

o Menu ownership by responsible user area:

USER MENUS

CONFIGURATION MANAGEMENT CFMENU2*
PRODUCTION CONTROL CFMENU3*
ASSEMBLY AND TEST CFMENU8*, CFMENU4, and CFMENU5
QUALITY ASSURANCE CFMENU7*, CFMENU1, CFMENU5,

and CFMENU6

* TOP LEVEL OR MASTER MENUS

o To select an option on any of the menus, simply key in a choice by
its transaction number on the menu and hit the enter key: The
transaction will then be initiated.

CFMENUJ PRODUCTION FNGINE CONFIGURATION SYSTEM MAINTENANCE MENU
FOR QUALITY ASSURANCE

0. RETURN

1. ADD AN ENGINE 9. ADD A MODEL
2. REVISE AN ENGINE 10. REVISE A MODEL
3. MISC. REVS TO AN ENG 11. REMOVE A MODEL
4. TRANSFER AN ENG COMP
5. SHIP AN ENGINE AND 12. REVISE SERIAL AVAILABILITY

CLEAR SERIAL NBRS
6. REVISE ENGINE STATS 13. ADD CONFIG HISTORY
7. SCATTER AN ENGINE"S 14. REVISE CONFIG HISTORY

COMPONENTS 15. REMOVE CONFIG HISTORY
8. DELETE AN ENGINE

16. config rpt signoffs by engine

PLEASE MAKE A SELECTION AND PRESS ENTER

INPUT
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CFMENU2 PRODUCTION ENGINE CONFIGURATION SYSTEM GENERAL MENU
0. RETURN FOR CONFIGURATION CONTROL

1 0. ADD A KIT DEVIATION

2. REVISE A KIT DEVIATION
3. APPROVE/PLACE-ON-HOLD AN ENGINE
4. REMOVE A KIT DEVIATION

5. KIT DEVIATION INQUIRY BY ENGINE
6. ENGINE CONFIGURATION INQUIRY

7. CHANGE LETTER DEVIATION REPORT FOR UNSHIPPED ENGINES - BATCH
8. AUDIT THE W-U RELATION FOR SER PARTS BY MODEL - ON-LINE

3 PLEASE MAKE A SELECTION AND PRESS ENTER

I
i INPUT

CFMENU3 PRODUCTION ENGINE CONFIGURATION SYSTEM ON-LINE MENU
FOR PRODUCTION CONTROL

3 0. RETURN

1. ADD SERIAL NBRS
2. REVISE A SER NBR
3. REMOVE A SER NBR

4. SERIAL NUMBER INQUIRY

5. ASSEMBLY BOM EXTRACTION FOR KITTING
6. AUDIT THE W-U RELATION FOR SER PARTS BY MODEL - ON-LINE

1 7. ASSEMBLY ORDER - ON LINE
8. ASSEMBLY ORDER - BATCH
9. ASSEMBLY ORDER ROUTING - ON LINE

10. ASSEMBLY ORDER ROUTING - BATCH

PLEASE MAKE A SELECTION AND PRESS ENTER

1
g INPUT

I
I
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CFMENU4 PRODUCTION ENGINE CONFIGURATION SYSTEM MAINTENANCE MENU
FOR ASSEMBLY AND TEST

0. RETURN

1. ADD AN ENGINE
2. REVISE AN ENGINE
3. SHIP AN ENGINE AND CLEAR SERIAL NUMBERS
4. SCATTER AN ENGINE"S COMPONENTS
5. REVISE ENGINE STATS

PLEASE MAKE A SELECTION AND PRESS ENTER

INPUT

CFMENU5 PRODUCTION ENGINE CONFIGURATION SYSTEM INQUIRY MENU

0. RETURN

1. ENGINE CONFIGURATION
2. CONFIG HISTORY
3. KIT DEVIATIONS
4. COMP PART TO ENGINE

5. MODEL CONFIGURATION

6. SERIAL NUMBER

PLEASE MAKE A SELECTION AND PRESS ENTER

INPUT
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CFMENU6 PRODUCTION CONFIGURATION SYSTEM REPORT MENU

0. RETURN TO MAIN MENU
1. ENGINE CONFIGURATION REPORT - ONLINE
2. COMPONENT REPLACEMENT HISTORY REPORT - ONLINE
3. ENGINE CONFIGURATION IN A RANGE OF SERIAL NUMBERS - ONLINE
4. ENGINES HAVING A COMPONENT PART - BATCH
5. ENGINES HAVING A COMPONENT PART AND REVISION LETTER - BATCH
6. CHANGE LETTER DEVIATION REPORT FOR UNSHIPPED ENGINES BATCH
7. AUDIT THE W-U RELATION FOR SER PARTS BY MODEL - ON-LINE

PLEASE MAKE A SELECTION AND PRESS ENTER

I
U

5 INPUT

CFMENU7 PRODUCTION ENGINE CONFIGURATION SYSTEM MASTER MENU
FOR QUALITY ASSURANCE

1 0. RETURN

1. MAINTENANCE MENU
2. INQUIRY MENU
3. REPORT MENU

I
PLEASE MAKE A SELECTION AND PRESS ENTER

I
I

~INPUT

i
I
U
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CFMENU8 PRODUCTION ENGINE CONFIGURATION SYSTEM MASTER MENU
FOR ASSEMBLY AND TEST

0. RETURN

1. MAINTENANCE MENU
2. INQUIRY MENU

PLEASE MAKE A SELECTION AND PRESS ENTER

INPUT
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I B. TRANSACTION TO MENU CROSS REFERENCE: The following sections discuss each
transaction individually. What follows first is a cross-reference guide
between the numbered items on each menu and the programs they invoke.
Using the Document Reference number as a cross-reference, a user can
easily locate the discussion of a particular program of interest.

I CFMENUI (MODULE A. AND E. TRANSACTIONS)

TRANSACTION NAME PROGRAM DOCUMENT
_ REF NBR

1. ADD AN ENGINE CFNCFG M5-
2. REVISE AN ENGINE CFUCFG M5-2
3. MIS. REVS TO AN ENGINE CFUCFG1 M5-3
4. TRANSFER AN ENGINE COMPONENT CFUCFGT M5-4
5. SHIP AN ENGINE AND CLEAR SERIAL NUMBERS CFDSERI M5-5
6. REVISE ENGINE STATISTICS CFUCFG2 M5-6
7. SCATTER AN ENGINE"S COMPONENTS CFDCFG1 M5-7
8. DELETE AN ENGINE CFDCFG M5-8
9. ADD A MODEL CFNMOD M5-9

10. REVISE A MODEL CFUMOD M5-10
11. REMOVE A MODEL CFDMOD M5-11
12. REVISE SERIAL AVAILABILITY CFUSER1 M5-12
13. ADD CONFIGURATION HISTORY CFNCRH M5-13
14. REVISE CONFIGURATION HISTORY CFUCRH M5-14
15. REMOVE CONFIGURATION HISTORY CFDCRH M5-15

16. CONFIGURATION REPORT SIGNOFFS BY ENGINE CFDCFG3 M5-23

' I CFMENU2 (MODULE B. AND D. TRANSACTIONS)

TRANSACTION NAME PROGRAM DOCUMENT
_ REF NBR

1. ADD A KIT DEVIATION CFNDEV M5-16
2. REVISE A KIT DEVIATION CFUDEV M5-17
3. APPROVE/PLACE-ON-HOLD AN ENGINE CFUDEV1 M5-18
4. REMOVE A KIT DEVIATION CFDDEV M5-19
5. KIT DEVIATION INQUIRY BY ENGINE CFICFG2 15-3
6. ENGINE CONFIGURATION INQUIRY CFICFG I5-1
7. CHANGE LETTER DEVIATION REPORT... CFPBOM R5-6
8. AUDIT THE W-U RELATION FOR SER PARTS... CFPCFG5 R5-7

I
3 CFMENU3 (MODULE C. TRANSACTIONS)

TRANSACTION NAME PROGRAM DOCUMENT
_ _REF NBR

1. ADD SERIAL NUMBERS CFNSER M5-20
2. REVISE A SERIAL NUMBER CFUSER M5-21
3. REMOVE A SERIAL NUMBER CFDSER M5-22

4. SERIAL NUMBER INQUIRY CFISER 15-6
5. ASSEMBLY BOM EXTRACTION FOR KITTING OIPAKITl R5-8
6. AUDIT THE W-U RELATION FOR SER PARTS... CFIBOM R5-7

3 NOTE: OTHER TRANSACTIONS RELATE TO EXISTING
PRE-CALB TRNANSACTIONS THAT WILL NOT BE
COVERED IN THIS DOCUMENTU
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CFMENU4 (MODULE E. TRANSACTIONS)

TRANSACTION NAME PROGRAM DOCUMENT
REF NBR

1. ADD AN ENGINE CFNCFG - M5I -1

2. REVISE AN ENGINE CFUCFG M5-2
3. SHIP AN ENGINE AND CLEAR SERIAL NUMBERS CFDSER1 M5-5
4. SCATTER AN ENGINE"S COMPONENTS CFDCFG1 M5-7
5. REVISE ENGINE STATISTICS CFUCFG2 M5-6

CFMENU5 (GENERALIZED INQUIRY MENU)

TRANSACTION NAME PROGRAM DOCUMENT
IREF NBR

1. ENGINE CONFIGURATION CFICFG - I5-1 -

2. CONFIGURATION HISTORY CFICFG1 15-2
3. KIT DEVIATIONS CFICFG2 15-3
4. COMPONENT PART TO ENGINE CFICFG3 15-4
5. MODEL CONFIGURATION CFIMOD 15-5
6. SERIAL NUMBER CFISER 15-6

CFMENU6 (GENERALIZED REPORT MENU)

TRANSACTION NAME PROGRAM DOCUMENT
REF NBR

1. ENGINE CONFIGURATION REPORT - ON-LINE CFPCFG R5-1
2. CONFIGURATION HISTORY REPORT - ON-LINE CFPCFG1 R5-2
3. ENGINE CONFIGURATION IN A RANGE OF... CFPCFG2 R5-3
4. ENGINES HAVING A COMPONENT PART - BATCH CFPCFG3 R5-4
5. ENGINES HAVING A COMPONENT PART AND A... CFPCFG4 R5-5

6. CHANGE LETTER DEVIATION REPORT FOR... CFPCFG5 R5-6

7. AUDIT THE W-U RELATION FOR SER PARTS... CFPBOM R5-7

CFMENU7 (MODULE A. AND E. MENU)

TRANSACTION NAME PROGRAM DOCUMENT

MREF NBR

1. MAINTENANCE MENU CFMENUI BOVE
2. INQUIRY MENU CFMENU5 ABOVE
3. REPORT MENU CFMENU6 ABOVE

CFMENU8 (MODULE E. MENU, PRIMARILY)

TRANSACTION NAME PROGRAM DOCUMENT
REF NBR

1. MAINTENANCE MENU CFMENU4 ABOVE
2. INQUIRY MENU CFMENU5 ABOVE
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I C. MAINTENANCE TRANSACTIONS (ALL ON-LINE):

M5-1: ADD AN ENGINE: A transaction "complex" that is used to create a
new engine identity beginning with an engine record (CFG). A
configuration (CGP) record is also created for each component
identified on the model files as going into an engine of a
particular model. A component replacement history (CRH) record is
also created for any serialized component which has been used
before in another engine AND PREVIOUSLY REMOVED FROM IT.

3 The parts taken off the model files (SMD and MGP) are presented to
the user as a list of DEFAULT components requiring serialization.
The user can input all, some or none of the serial numbers when he
uses this transaction. Even those components that do not receive
initial serialization are saved on file (CGP) and will be pre-
sented back to the user later when he is ready to "modify" the3 engine with the M5-2 "REVISE" TRANSACTION.

The user has a variety of additional options which he can invoke.
He can add more groups (or parts) to the engine, he can
any of the groups, he can change part numbers on the default
list in order to (for example) indicate that an alternate part is
being used in preference to the default, and he can even modify
the order that the parts will be listed in the future on the
"REVISE" transaction and on the Engine Configuration report.

Where a "hold" has been placed on an engine by Configuration
management as a result of a deviation In kitting (in tcrms of
engineering change letters), this transaction will not function.
The user of this transaction must in that case await an
"unlocking" of the engine by Configuration management.

Engine build and run statistics can also be input on this trans-
action and reflected down to each component just serialized.

The following are major edits in the transaction:

o A serialized component can only be used in one engine at a time

o A deviation in engineering change letter (ie, a change letter
larger than the change letter of record on the TIMS BOM FOR
THAT ENGINE SERIAL NUMBER AND MODEL) will cause the program to
generate a warning message on the console and mark the serial-
ized (CGP) record as being deviant.

o A serialized component not found to be "available" (ie, not on
the serial number availability file, the SCT) will produce a
reject diagnostic, but CAN then be overriden in such a fashion
that an availability record is generated "on the fly".

o If a user overrides a part number default with an INVALID part3 number, the line will be rejected

o If the user attempts to alter the sort order of tht± part list in
such a way that he duplicates a previously loaded "group number"
(the number that governs the order of listing and printing),
then that line too will be rejected

3 The following is a summary of the dialog for this transaction:

o Prompt for model code and engine serial number base. See display3 M5-1A below.
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O Prompt for build and test run statistics which will be applied
TO ALL PARTS THAT HAVE BEEN SERIALIZED in succeeding steps of
the program. See display M5-1B below.

o Prompt for controls that govern the examination of the list of
parts copied off the model file. The first prompt governs the
examination of the list. An option of "U" indicates to the
program that examination of the list WILL CONTINUE WITHOUT THE
LOADING OF ANY DATA TO FILE. An "S" conversely indicates that
the manipulation of the data is complete and that the list in
its existing form should be applied completely to the database.
The second prompt governs the section of the list to examine.
This control is necessary because the list of part prompts may
stretch for several "pages". The group "number" then governs the
first line in the list that is to be examined in a given
"update" ("U") iteration. A "1" represents the first line item
on the list, a "2" represents the second line item and so on.
Using this feature, a user may jump immediately into the middle
of a list of parts or go backwards and review previous input as
he desires. An overrideable default value of "1" is placed into
the field on the first iteration of this step ahead of display
of a section of the list (the next dialog step), and succeeding
iterations default to the last line examined IN THE PREVIOUS
ITERATION of the list step plus one line. Using these defaults,
a user can "walk" through an entire multi-page list without
having to make ANY elective changes in the listing order. See
displays M5-lC and M5-1E below.

o Update prompts for a section of the parts list. This section
allows the entry of change letter ("REV") and serial number
and other optional ddta. To enter these items for a group, the
user can tab over to the appropriate field and key in the data.
The following may also be performed: To change part numbers for
a group, overstrike the part number in the list to be changed.
To remove a group, blank out the part number. To alter the sort
order of the list, change group ("GRP") numbers as are nece-
ssary. To add a group number, go to the end of the list where
there are additional entries having a default group number of
"999". In these "999" lines, as many extra groups as are needed
can be added (subject to a maximum of 125 groups). The group
numbers input will control the print order on the Engine Config-
uration Report. A unique title may also be changed, or incor-
porated at the time of a line item "add". Note that this title
is used only as an item of memorandu in data entry. The part
file description is used on the Enginie Configuration report.

No physical changes are made to the database or edits performed,
until a user indicates "S"("STOP") on the M5-lC/M5-lE job step.
See display M5-lD for an evample of part list prompts.

o The next dialog step may not be seen in the input of some
engines. This step will occur only when an editing problem
arises at the time of application of the list to database. The
list is applied one item at a time, and an "interruption" will
only occur when an editing problem is encountered. Typical
screen prompts in this case are illustrated in displays M5-1F
and M5-lG below. These displays are also prompts for data
correction. Many of the errors that may be encountered have
been previously described. The user may correct an error of the
type shown in M5-lF by simply hitting the enter key (thus
overriding). Any other error message showing in M5-lF or M5-lG
must be physically corrected in order to load the group. To
"escape" without load of the group, type a period followed by
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blanks in the group number field.

Other messages may occasionally pop on screen and temporarily
halt processing of the list load. In any such case AND IN any
other case where processing is temporarily suspended and there
is a program status of "MORE..." displayed in the bottom right
corner of the screen, simply hit the enter key to forward
processing of the transaction along. A "MORE..." status message
may in particular precede a display of the type shown in M5-1F
and M5-1G, but the user response should be the same - namely to
force the transaction along by the striking of the enter key.
However, once the "MORE..." status is replaced by "INPUT", the
striking of the enter key will NO LONGER be sufficient to force
a resumption of processing of the t:ansaction (except for the
case of the "serial number not found" error).

3 CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: ENGINE SER #:

I
I
I
I

I M5-1A

I INPUT

CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

3 MODEL NUMBER: c ENGINE SER #: 450203

TRN-DATE: 10/26/88

BUILD NBR: 0 BLD DESC:

3 SCR-STARTS: 0

INCREMENTAL RUN HRS: 0 INCREMENTAL RUN MIN: 0I

I
M5-1BU INPUT
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CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: C ENGINE SER #: 450203
UPDATE(U), OR STOP(S): U 1ST GROUP: 1

M5-1C

INPUT

CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: c ENGINE SER #: 450203
01 GRP PART-NUMBER TITLE I REV SERIAL-NUMBR
=> 010 34993 BEARING ASS #1 -f ab125
=> 020 23395 SUPPORT ct 3002
=> 030 34492 STATOR HSG
=> 040 XXXXX BEARING 2

=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999

M5-1D

INPUT
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CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

MODEl. NUMBER: c ENGINE SER #: 450203
UPDATE(U), OR STOP(S): s 1ST GROUP: 14

I

I
I
3

i M5-1E

INPUTU
CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

1 MODEL NUMBER: c ENGINE SER #: 450203

3 SN NOT FOUND AMONG THE AVAILABLE; CAN OVERRIDE AT THIS TIME

CORRECTION ROUTINE: TO ESCAPE WITHOUT UPDATE, INPUT A "."

GRP: 020 PART-NUMBER: 23395 TITLE 1 : SUPPORT REV: CT
SERIAL-NUMBR: 3002

U
I
U
IM5-1F

INPUT

I
I
I
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CFNCFG ADD A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: C ENGINE SER #: 450204

CORRECTION ROUTINE: TO ESCAPE WITHOUT UPDATE, INPUT A

GRP: 040 PART-NUMBER: XXXXX TITLE I: BEARING 2

PART-NUM XXXXX WAS NOT FOUND
LINE IGNORED

M5-1G INPUT
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3 M5-2: REVISE AN ENGINE: A transaction "complex" that is used to make all
kinds of modifications to an EXISTING engine identity. Some fields
general to an engine (CFG record) may be modified as well as all
the fields on each component (CGP record). A component replacement
history record (CRH) is also CREATED for any serialized component
which has been used before in another engine AND PREVIOUSLY
REMOVED FROM IT. Also, a CRH is created where a serialized com-
ponent is exchanged with another, and where a serialized component
is removed from an engine without immediate replacement.

3 The list of parts shown to the user represents the list previously
copied off the model file using the "ADD" transaction M5-1 dis-
cussed previously, plus any modifications made to it in previous
uses of this "REVISE". Once again, any components left without aserial number at the end of a given iteration of the "REVISE" will
be nonetheless retained for future iterations of the "REVISE".

3 The user has a variety of additional options which he can invoke.
He can add more groups (or parts) to the engine, he can remove
any of the groups, he can change part numbers in order to (for
example) indicate that an alternate part is being used in
preference to the default, he can remove serial identities and
even serialized PARTS, and he can modify the order that the parts
will be listed out in the future on the "REVISE" transaction and
on the Engine Configuration report.

Where a "hold" has been placed on an engine by Configuration
management as a result of a deviation in kitting (in terms of
engineering change letters), this transaction will not function.
The user of this transaction must in that case await an
"unlocking" of the engine by Configuration management.

Engine build and run statistics can also be input on this trans-
action and reflected down to each CURRENTLY SERIALIZED component
(ie, after the latest load of components has been completed).

The following are major edits in the transaction:

o Use of the same serialized component in multiole engines at the
same time is not allowed.

3 o A deviation in engineering change letter (ie, a chanqe letter
larger than the change letter of record on the TIMS BOM FOR
THAT ENGINE SERIAL NUMBER AND MODEL) will cause the program to
generate a warning message on the console and mark the serial -

ized (CGP) record as being deviant.

o A serialized component not found to be "available" (ie, not on
the serial number availability file, the SCT) wil1 produce a
reject diagnostic, but CAN then be overriden in such a fashion
that an availability record is generated "on the fly".

o If a user overrides a part number default with an INVALID oart
number, the line will be rejected

1 o If the user attempts to alter the sort order of the part list in
such a way that he duplicates a previously loaded "group number"
(the number that governs the order of listing and printing),
then that line too will be rejected

The following is a summary of the computer dialog in this trans-3 action:
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o Prompt for model code and engine serial number base. See display
M5-2A below.

o Prompt for build and test run statistics which will be applied
TO ALL PARTS THAT WILL HAVE BEEN SERIALIZED at the end of
succeeding steps of the program. See display M5-2B below.

o Prompt for controls that govern the examination of the list of
parts copied off the model file. The first prompt governs the
examination of the list. An option of "U" indicates to the
program that examination of the list WILL CONTINUE WITHOUT THE
LOADING OF ANY DATA TO FILE. "S" conversely indicates that the
manipulation of the data is complete and that the list in its
now existing form should be applied completely to the database.
The second prompt governs the section of the list to examine.
This control is necessary because the list of part prompts may
stretch for several "pages". The group "number" then governs the
first line in the list that is to be examined in a given
"update" ("U") iteration. A "l" represent-s the first line item
on the list, a "2" represents the second line item and so on.
Using this feature, a user may jump immediately into the middle
of a list of parts or go backwards and review previous input as
he desires. A overrideable default value of "1" is placed into
the field on the first iteration of this step ahead of display
of a section of the list (the next dialog step), and succeeding
iterations default to the last line examined IN THE PREVIOUS
ITERATION of the list step plus one line. Using the defaults
a user can thus "walk" through an entire multi-page list
without having to make ANY elective changes in the listing
order. See displays M5-2C and M5-2E below.

o Update prompts for a section of the parts list. This section
allows the entry of change letter ("REV") and serial number
and other miscellaneous data. To enter these items for a group,
the user should tab over to the appropriate field and key in the
data. In addition, to change a part number for a group, a user
can overstrike a part number in the list. To remove a group,
the part number should be blanked out. To alter the sort order
of the list, the group ("GRP") numbers can be changed as is
appropriate. And to add a group number, go to the end of the
list where there are additional entries having a default group
number of "999". In the "999" lines, as many extra groups
as are required can be added (subject to a maximum of 125
groups). A unique title may also be changed, or incorporated at
the time of a line item "add". Note that this title is used
only as an item of memorandum in data entry. The part file
description is used on the "Engine Configuration" report.

Note that no physical changes are made to the database or edits
performed, until a user indicates "S"("STOP") on the preceeding
job step. See display M5-2D below for an example of part list
prompts. Also note that only true changes to the list are
applied to the database in order to expedite speed of pro-
cessing.

o The next dialog step may n been seen in the input of some
engines. This step occurs only when a change is introduced
such that additional data is required or there is a data
editing problem. The list of items is examined and changes are
applied one at a ti:ne. An interruption will produce screen
prompts such as are illustrated in displays M5-2F, M5-2G, and
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3 M2-H below. These displays are also prompts for additional data
inputs (M2-2F) or data corrections (M5-2G and M5-2H). The M5-2F
is strictly a prompt for remarks concerning a serial number
swap or removal without replacement. Note: a hybrid display
combination of M5-2F and M5-2G may also appear if an error
condition occurs in an attempted swap.

I Typical error conditions have been previously described. The
user may correct an error of the types shown in M5-2G by simply
hitting the enter key (thus overriding). Any other error message
showing in M5-2G or M5-2H must be physically corrected in order
to load the group. To "escape" - which would in affect cause
restoration of the group to its original state prior to the
abortive modification, type a period followed by blanks in the
group number field.

There are also other messages that may occasionally pop on
screen and temporarily halt processing of the list load. In
any such case AND IN any other case where processing is

temporarily suspended and there is a program status of "MORE..."
displayed in the bottom right corner of the screen, simply hit
the enter key to force a continuation of processing. A "MORE..."
status message may in particular precede a display of the type
shown in M5-2F, M5-1G, and M5-2H, but the user response should
be the same - namely to force the transaction along by the
striking of the enter key. However, once the "MORE..." status
has been transformed to "INPUT", the striking of the enter key
will NOT be sufficient to force a resumption of processing of
the transaction (save for a "serial number not found" condition).

3 CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: ENGINE SER #:I
3
1
I
I

IM5-2A
1NPUT

I

I
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CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: C ENGINE SER #: 450203
TRN-DATE: 10/26/88

INCREMENTAL BUILD: 0 BLD DESC:

INCREMENTAL STARTS: 0

INCREMENTAL RUN HRS: 0 INCREMENTAL RUN MIN: 0

M5-2B
INPUT

CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: C ENGINE SER #: 450203
UPDATE(U), OR STOP(S): U 1ST GROUP: 1

M5-2C
INPUT
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U CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: c ENGINE SER #: 450203
01 GRP PART-NUMBER TITLE REV SERIAL-NUMBR
=> 010 34993 BEARING ASS #1 -F AB125
=> 020 23395 SUPPORT -f ct3003
=> 030 34492 STATOR HSG -e yyyyy
=> 040 xxxxx BEARING 2
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999

N=> 999

M5-2D
* INPUT

3 CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: c ENGINE SER #: 450203
UPDATE(U), OR STOP(S): s 1ST GROUP: 14

I
3

I
U

M5-2E
INPUT

U

I
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CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: c ENGINE SER #: 450203

CORRECTION/CHANGE LOG ROUTINE: TO ESCAPE WITHOUT UPDATE, INPUT A

GRP: 020 PART-NUMBER: 23395 TITLE I: SUPPORT REV: -F
SERIAL-NUMBR: CT3003 F/C: a

REMARKS(l): correcting a serial number
REMARKS(2):

M5-2F
INPUT

CFUCFG REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: c ENGINE SER #: 450203

SN NOT FOUND AMONG THE AVAILABLE; CAN OVERRIDE AT THIS TIME

CORRECTION/CHANGE LOG ROUTINE: TO ESCAPE WITHOUT UPDATE, INPUT A "."

GRP: 030 PART-NUMBER: 34492 TITLE I: STATOR HSG REV: -E
SERIAL-NUMBR: YYYYY F/C:
: DON"T FILL OUT ANY OF THE FOLLOWING; 1ST SERIAL ASSIGNMENT FOR GROUP
REMARKS(l):
REMARKS(2):

M5-2G
INPUT
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CFUC'G REVISE A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: C ENGINE SER #: 450203

3 PART CORRECTION ROUTINE: TO ESCAPE WITHOUT UPDATE, INPUT A "."

GRP: 040 PART-NUMBER: XXXXX TITLE I: BEARING 2U
I

PART-NUM XXXXX WAS NOT FOUNDILINE IGNORED
M5-2H3 INPUT

I
I
I
U
I
U
I
I
I
I
U
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M5-3: MIS. REVS TO AN ENGINE: A simple transaction that allows selected
corrections to build and test data for an engine and its com-
ponents. The transaction is intended as a backup to the M5-1,
M5-2, and M5-6 to handle exceptional data conditions ONLY. Unlike
the two "complexes" and the M5-6, this transaction adjusts fields
one at a time. The others are sweeping, which is to say that data
input on a single panel is applied TO EACH currently serialized
component. This transaction applies field changes to only a single
component at a time - which the user must first specify by
indication of a group number. This transaction also permits the
update of a certain number of fields general to the entire engine
(that are NOT specific to any one component).
The dialog is relatively simple, prompting first for generalized
engine changes, then later for specific component groups (see
displays M5-3A through M5-3D below):

CFUCFG1 MISCELLANEOUS REVISIONS TO AN ENGINE AND ITS GROUPS

MODEL NUMBER: ENGINE SER #:

M5-3A INPUT
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CFUCFG1 MISCELLANEOUS REVISIONS TO AN ENGINE AND ITS GROUPS

MODEL NUMBER: C ENGINE SER #: 450203
BUILD NBR: 0 TRN DATE: 10/26/88 STARTS: 0

3

I
3
i

3 M5-3B INPUT

3 CFUCFG1 MISCELLANEOUS REVISIONS TO AN ENGINE AND ITS GROUPS

MODEL NUMBER: c ENGINE SER #: 450203

I GRP:

I
i
U
I
U

iM5-3C INPUT

i
U
U
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CFUCFG1 MISCELLANEOUS REVISIONS TO AN ENGINE AND ITS GROUPS

MODEL NUMBER: C ENGINE SER #: 450203

GRP: 010

PART NUMBER: 34993 SERIAL NUMBR: AB125 REV: -F

REV DEV: TRN DATE: 10/26/88 BUILD NBR: 0

STARTS: 0 RUN HRS: 0 RUN MIN: 0

M5-3D INPUT
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3 M5-4: TRANSFER AN ENGINE COMPONENT: A simple, one panel transaction
that will "steal" a component out of one engine and apply it to
another. Component replacement history records will also be
generated for both engines by the transaction. The transaction
provides a faster means of stealing when swift data maintenance is
imperative. Thc same effect can be achieved by use of the M5-2,
first applied to the surrendering engine and tnen to the engine of
component receipt. The M5-2 should probably be used to achieve theeffect of M5-4 most of the time. See panel M5-4A:

1 CFUCFGT TRANSFER A COMPONENT FROM ONE ENGINE TO ANOTHER

3 MODEL NUMBER: ENGINE SER #:

GRP: PART-NUMBER: SERIAL NUMBR: F/C:
i TRN DATE:

REMARKS(l):
REMARKS(2):

I
I
I

IM5-4A INPUT

3
I
U
:I
I
I
I
I



- 32 -

M5-5: SHIP AN ENGINE AND CLEAR SERIAL NUMBERS: A simple transaction
which performs a variety of maintenance cleanup activities at the
time of engine shipment. Firstly, a flag is set on the engine
record (CFG) to suppress the printing of change letter deviations
on the R5-6 report. Secondly, the availability file (the SCT) is
cleared of serialized components now recorded as being in the
engine. The record of latest configuration (CGP) and the engine's
component replacement history (CRH) are preserved in perpetuity,
however. See display M5-5A.

CFDSER1 SHIP AN ENGINE AND CLEAR THE SERIAL NUMBER AVAILABLE FILE

MODEL NUMBER: ENGINE SER #:

M5-5A INPUT



- 33

M5-6: REVISE ENGINE STATISTICS: A simple transaction to apply incremen-
tal test and build data to an engine. All currently serialized
groups receive the incremental updates. Those not currently ser-
ialized do not. This transaction duplicates a small portion of
transaction M5-2. See display M5-6A.

3 CFUCFG2 REVISE ENGINE STATISTICS - AUTOMATED

MODEL NUMBER: ENGINE SER #:

3 INCREMENTAL BUILD: BLD DEC:

INCREMENTAL STARTS: INCREMENTAL, RUN HRS: INCREMENTAL RUN MIN:

i

I
I
i

M5-6A INPUT

I

I
i
i

I

I
I
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M5-7: SCATTER AN ENGINE"S COMPONENTS: This transaction allows a user
to return all currently serialized components in an engine to the
availability file (SCT). The serialized components previously
marked as being in the engine are deleted from file as is all
record of kitting deviations, if any. The component replacement
history (CRH) for the engine, however, is retained, since this
data must serve as reference to other engines which may later
receive the seasoned components now being scattered. This is
because the component replacement history is the single source of
reference for accumulated component test and build data.

The seasoned components are returned to a status of available -
meaning that they are assumed to be immediately reuseable. Those
which must be scrapped will have to be later deleted using
transaction M5-22 described below, REMOVE A SERIAL NUMBER. In
addition, those serialized components which require some kind of
repair prior to being made available for recycling will have to be
later statused as "ON HOLD" using M5-12, REVISE SERIAL NUMBER
AVAILABILITY.

When the serialization process begins anew at a later date, trans-
action M5-1, ADD AN ENGINE, rather than transaction M5-2, REVISE
AN ENGINE, must be used in order to obtain a list of default
components as prompts on an input screen.

The dialog for this transaction has three steps. The user
initially receives prompts to identify the engine (M5-7A), a list
of components now on the engine is Lhen shown (M5-7B), and there
is finally a prompt for confirmation of intention to scatter
(M5-7C).

CFDCFG1 SCATTER AN ENGINE"S COMPONENTS

MODEL NUMBER: c ENGINE SER #: 450203 TRN DATE:

M5-7A INPUT
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CFDCFG1 SCATTER AN ENGINE"S COMPONENTS

MODEL NUMBER: C ENGINE SER #: 450203 TRN DATE:

HOLD-ASSEMBLY: TRN DATE: 10/26/88 BLD: 0

3 GRP TITLE PART NUMBER SERIAL NBR RFV D TRN DATE BLD STS RUN HRS MIN

010 BEARING ASS 34993 AB125 -F 10/26/88 0 0 0 0
020 SUPPORT 23395 CT3003 -F 10/26/88 0 0 0 0
030 STATOR HSG 34492 QA123A203B -E 10/26/88 0 0 0 0
040 BEARING 2 19301 10/26/88 0 0 0 0

I
I
U
3 M5-7B MORE...

3 CFDCFG1 SCATTER AN ENGINE"S COMPONENTS

MODEL NUMBER: c ENGINE SER #: 450203 TRN DATE:

U HOLD-ASSEMBLY: TRN DATE: 10/26/88 BLD: 0

DO YOU WISH TO SCATTER:

I
I

I
iM5-7C INPUT

I

I
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M5-8: DELETE AN ENGINE: This transaction is useful only in those rare
situations where the complete identity of an engine must be
deleted. Literally all records for the engine are removed by this
transaction, including current configuration (CGP), configuration
history (CRH), and kitting deviation history (CDV). What is not
touched by this transaction is the availability file (SCT). Those
components currently serialized are NOT restatused as "available"
as in the case with transaction M5-7 where serialized components
are being scattered. To reflect a renewal of availability for any
components previously recorded as being serialized on an engine
being deleted, the user will have to use transaction M5-12,
REVISE SERIAL NUMBER AVAILABILITY, described below. The "last
use" field should also be blanked in this case by M5-12.
The dialog for this transaction has three steps. The user is
initially prompted for the identity of an engine (M5-8A), he is
then shown a list of components now on the engine (M5-8B), and
he is finally prompted for confirmation of his intent to delete
(M5-8C).

CFDCFG COMPLETELY REMOVE AN ENGINE CONFIGURATION

MODEL NUMBER: ENGINE SER #:

M5-8A INPUT
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CFDCFG COMPLETELY REMOVE AN ENGINE CONFIGURATION

MODEL NUMBER: C ENGINE SER #: 450203

HOLD-ASSEMBLY: TRN DATE: 10/26/88 BLD: 0

G RP TITLE PART NUMBER SERIAL NBR REV D TRN DATE BLD STS RUN HRS MIN

010 BEARING ASS 34993 AB125 -F 10/26/88 0 0 0 0I 020 SUPPORT 23395 CT3003 -F 10/26/88 0 0 0 0
030 STATOR HSG 34492 QA123A203B -E 10/26/88 0 0 0 0
040 BEARING 2 19301 10/26/88 0 0 0 0

I
N
i
3 M5-8B MORE...

S CFDCFG COMPLETELY REMOVE AN ENGINE CONFIGURATION

MODEL NUMBER: c ENGINE SER #: 450203

I HOLD-ASSEMBLY: TRN DATE: 10/26/88 BLD: 0

DO YOU WISH TO DELETE:

i
i
i
I

M5-8C INPUT

I
i
U
I
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M5-9: ADD A MODEL: This transaction is used primarily to assemble a
list of component part promptq for an engine. The prompts are
stored on a pair of files (the SMD and MGP) and are copied by
transaction M5-1 when a user wishes to load a new engine. A user
thus does NOT have to key in component part numbers when he
is using M5-1. He instead is presented with a previously developed
list from which he then only has to indicate component serial
numbers and change letters. The list presented in any given case
will depend upon the model number specified (for example, the
Tomahawk F107 has a model code of "C").

This transaction also stores some miscellaneous items of infor-
mation concerning generalities of a model. This information
includes a component-list sequence number called a "group" number
(discussed also in M5-1 and M5-2) and a standard model serial-
number prefix BY MODEL. This latter piece of information can
be accessed based upon input of a simple one-position model
number. A user thus does not have to input an entire extended
engine serial number every time he wishes to perform maintenance
(as for example in M5-1) or obtain a print on an engine. Some
other odd pieces of data that are constant FOR AN ENGINE MODEL and
which are printed out on R5-1, the Engine Configuration Report,
are also stored on the model files.

The dialog for this transaction begins with a prompt for a model
number (for example, "C") shown in M5-9A below. If there not yet
any components for this model (or if there is no previous record
for the model at all), prompt M5-9B will appear. A user may now
key in those general items of information regarding a new model.
Striking enter again will present the user with panel M5-9C which
controls the entry of the list of components in much the same
fashion as a user can REVIEW a new list of components in M5-1.
Entry of a "U" into M5-9C will present the user with an open
list of line prompts for component part numbers and their corre-
sponding group numbers (that controls the list's sorting order)
and brief part descriptions (display M5-9D). Whenever a user
fills a screen with list items and hits enter once again, he is
returned to panel M5-9C. He can then load more items to the list
after striking enter yet again (with a "U" remaining in the M5-9C
prompt), or by entering an "S" in the prompt (see display M5-9E),
actual loading of list items to file will begin. Those items that
have no errors will be loaded one at a time without further con-
sole messages. Any that do have an error will interrupt the
loading process and cause display of a panel such as is illus-
trated in M5-9F. A user may then make corrections to the list
item. Sometimes, a user may have to strike enter an additional
time after M5-9F is displayed in order to begin corrections. This
will be required whenever a display status of "MORE..." rather
than "INPUT" is displayed in the bottom right corner of panel
5M-9F. An error will occur where an invalid part number has been
entered or there has been a duplication of a group number FOR THAT
SPECIFIC MODEL.
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CFNMOD ADD A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER:

U
U
I
U
I
3 M5-9A INPUT

i CFNMOD ADD A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: d

I MODEL NAME:

MODEL PART NUMBER:

MODEL PREFIX:

3 BASE PART NUMBER:

I
I
I

iM5-9B INPUT

I
I
I
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CFNMOD ADD A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: d
UPDATE(U), OR STOP(S): U

M5-9C INPUT

CFNMOD ADD A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: d
01 GRP PART-NUMBER TITLE
=> 010 34993 brg, assy #1
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999
=> 999

M5-9D INPUT
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CFNMOD ADD A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: d
NUPDATE(U), OR STOP(S): s

I
U
I
U
I
3 M5-9E INPUT

3 CFNMOD ADD A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: d

i PROBLEM ARISING IN GRP: 010

PART-NUMBER: XXXXX TITLE I: BRG, ASSY # 1

i
I

I PART-NUM XXXXX WAS NOT FOUND
LINE IGNORED

i
IM5-9E MORE...

I
I
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M5-10: REVISE A MODEL: This transaction is the companion "change" trans-
ation to M5-9. The pair is used primarily to modify a list of
component part prompts for an engine. The prompts are stored on a
pair of files (the SMD and MGP) and are copied by transaction M5-1
when a user wishes to load a new engine. A user thus does NOT have
to key the component prompts when he is using M5-1. He instead is
presented with a previously coded list of part numbers for which
he then has only to indicate the component serial numbers and
change letters. M5-1 is thus able to present distinct and dif-
ferent lists of part numbers for separate engine models. The
specification of a model number (for example, the Tomahawk F107
haa a mcd-l core "C"- rrines the list that - e A- I will
copy from the SMD/MGP.

This transaction can also modifiy all the miscellaneous items of
information concerning generalities of a model that M5-9 has prev-
iously loaded. This information includes a component-list sequence
number called a "group" number (discussed also in M5-1 and M5-2)
and a standard model serial-number prefix BY MODEL. This latter
piece of information can be accessed based upon input of a simple
one-position model number. A user is thus freed from from having
to input a complete engine serial number each time he wishes to
perform maintenance (as for example in M5-1) or obtain a print
an an engine. A series of other pieces of data that are constant
FOR AN ENGINE MODEL and which have to be printed out on R5-1, the
Engine Configuration Report, are stored on the model files.

The dialog for this transaction begins with a prompt for a model
number (for example, "C") shown in M5-10A below. If there have
been loaded any previous components for this model, prompt M5-10B
will appear. A user may now correct any general items of infor-
mation regarding a new model. Striking enter again will present
the user with panel M5-10C which controls the revision of the list
of components in much the same fashion as a user can REVIEW an
existing list of components in M5-2.

Entry of a "U" into M5-9C will present the user with the existing
list of component items with their attendent group numbers and
part descriptions (see display M5-10D). The user can then make
any of the following corrections:

o Change a part number or its short description by simple over-
typing

o Change the sort order of the list by altering some of the group
numbers

o Remove a component by blanking out its part number

o Add additional component elements to the list by keying in new
lines at the bottom of THE CONSOLE PRESENTATION of the list. The
relative position of the new items on the list AFTER THE LOADING
OF THE CHANGES TO FILE will be determined by the group numbers
chosen. A component may be interposed in the middle or even at
the beginning of the list by indicating an unused group number
between existing group numbers (It is useful to increment
group numbers by - for example - "010" when using M5-9 to
initially load the model).
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i Whenever a user has made all the changes that are required to a
given part of the list on screen now, he then should hit enter
once again. He is then returned to panel M5-10C. He can then go on
to a further section of the list by striking enter WITHOUT chang-
ing the "U" on the first prompt of M5-10C. He can equally jump
over sections of the list by indicating a "relative" group number
other than what is displayed as default. With this transaction, he
may thus bounce back and forth in the list until he is satisfied
that he has made all of the modifications that are required. He
can even jump immediately into the middle of the list by overrid-
ing the default group number of "i" on his initial entry into the
"'-10c p l for a model. Onr-' h,: - :-atified ;.ith hiz changes,
he should then key in a response of "S" (see M5-10E). At this
point modifications to the files begin. No changes are applied
previous to input of an "S". Then, only those list items that are
changed will produce file modifications. The changes will be
applied one item at a time. There will not be further console dis-
plays except for those items that have some kind of error. Those
with errors will cause interruption to the modification process
and will initiate a display of a panel such as is illustrated in
M5-10F. A user may at this time make corrections to that list
item. Sometimes, a user may have to strike enter an extra time
after M5-10F is displayed in order to begin corrections. This
will be required whenever a display status of "MORE..." rather
than "INPUT" is displayed in the bottom right corner of panel
5M-10F. An error will be encountered where there is an invalid
part number or a duplication of a group number FOR A SPECIFIC3 MODEL.

CFUMOD REVISE A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

U MODEL NUMBER: j

I
I
I
I
I
I M5-10A INPUT

I
I
U
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CFUMOD REVISE A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: j

MODEL NAME: J401

MODEL PART NUMBER: 719401

MODEL PREFIX: T-E

BASE PART NUMBER:

M5-10B INPUT

CFUMOD REVISE A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: j
UPDATE(U), OR STOP(S): U 1ST GROUP: 1

M5-10C INPUT
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U CFUMOD REVISE A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: j
01 GRP PART-NUMBER TITLE
=> 010 718412 SHAFT
=> 020 718022 SHAFT W/O/R
=> 040 718371 AXIAL ROTOR
=> 050 718412 TURBINE RTR
=> 060 719415 ILT HG ASSY
=> 070 719089 STAT HG ASSY
=> 080 721462 TURB ASSY

v" Qu- n A ^ 'IJs f%1-'w

=> 100 718489 COMP SHROUD
> 0 721851 DIFF ASSY
=> 120 72147? COMP SH ASSY
=> 130 7195C5-101 INLET ASSY
=> 140 723849-101 SEAL ASSY

I
3 M5-10D INPUT

3 CFUMOD REVISE A MODEL FOR A PRODUCTTON ENGINE CONFIGURATION

MODEL NUMBER: j3 UPDATE(U), OR STOP(S): s 1ST GROUP: 14

I
I
I
I
I

iM5-10E INPUT

I
I
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CFUMOD REVISE A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NUMBER: d

PROBLEM ARISING IN GRP: 010

PART-NUMBER: XXXXX TITLE I: BRG, ASSY # 1

PART-NUM XXXXX WAS NOT FOUND
LINE IGNORED

M5-10F MORE...



- 47 -

M5-11: REMOVE A MODEL: This transaction may be used to remove all data
relating to an engine model. It has a two step dialog. Step one
consists of a prompt for model number (display M5-11A). Step two
(display M5-11B) shows all of the general items of information
regarding the model. It also prompts for a confirmation of the
deletes.

I CFDMOD REMOVE A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

I MODEL NBR:

I
I
I
1
I
3 M5-1iA INPUT

3 CrDMOP REMOVE A MODEL FOR A PRODUCTION ENGINE CONFIGURATION

MODEL NBR: d

I MODEL PART NUMBER: XXXXXX

3 MODEL PREFIX: WR-E

BASE PART NUMBER: YYYYYI
DO YOU WISH TO DELETE:

I
I
I

IM5-11B INPUT

I
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M5-12: REVISE SERIAL NUMBER AVAILABILITY: This transaction should be used
only in exceptional situations to make corrections on availability
status and last-using-engine for particular component serial
numbers (on the SCT file). Those particular fields perform the
following functions inside the system as a whole: The In-Use-Now
field controls availability status. When committed to a particular
engine NOW as the result of previous input on the M5-1 or M5-2,
the field contains a status of "S" denoting "in use" or "sold".
When blank, the component is considered "available for immediate
use". A third status of "H" or "hold" is also recognized hy the
overall system. This status indicates that a component is not in
an engine presently, and is also not immediately available for use
either. Its use is discussed below. The other prompts, a combi-
nation of model number and engine serial number, are also princi-
pally being maintained by the M5-1 and M5-2 and indicate the
last use of a component in an engine. Where the component is STILL
in an engine, the fields indicate that particular engine number.
Where the component has been removed from one engine and is not
yet scrapped nor placed in another engine, the fields will still
indicate which engine has used the component last. This inforla-
tion is vital when LATER reestablishing a use for the component in
ANOTHER OR EVEN THE SAME ENGINE. It is used as cross-reference
then to the PREVIOUSLY USING ENGINE in order to pick up historical
test- and build- statistics. Where the pair of fields is not
filled, the meaning to the system as a whole is that the component
nas never been previously used.

This transaction has several uses. It can be used as a correction
to the M5-1, M5-2, and M5-7 in exceptional circumstances. The
transaction will however be primarily employed in two other
circumstances: Firstly, this transaction ONLY is capable of into-
ducing a hold status ("H") on a "seasoned" component while it is
being repaired. Once repaired, this transaction exclusively can
remove the "hold" status. The second main use of this transaction
will arise in the aftermath of use of transaction M5-8, DELETE AN
ENGINE, for those components which were previously serialized and
which by M5-8 have now been deleted.

The dialog is a simple two step procedure. Step M5-12A prompts for
a part number and serial number combination while the succeeding
step M5-12B allows for the status revision using the mechanism of
a user-keyed overlay of existing record values.
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CFUSER1 REVISE THE AVAILABILITY STATUS FOR A SERIAL NUMBER

PART NUMBER: SERIAL NBR:

I
I
I
i
I

M5-12A INPUT

CFUSERI REVISE THE AVAILABILITY STATUS FOR A SERIAL NUMBER

PART NUMBER: 34993 SERIAL NBR: abl20

IN-USE-NOW: MODEL NUMBER: C ENGINE SER #: 450202

I
I
i
I
I

M5-12B INPUT

I
I
i
I
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M5-13: ADD CONFIGURATION HISTORY: This transaction allow a user to make
miscellaneous additions to the configuration history of an engine
(the CRH file). It should be used ONLY in the rare occasions when
the normal battery of maintenance transactions are somehow
inadequate. In most cases, M5-1, M5-2, M5-4, and M5-7 should
provide an adequate AUTOMATED update of this file. The dialog is a
simple one panel create (see display M5-13A).

NOTE: It is useful to recall the function of this history file.
M5-1 et al will only generate a history rz ord for a
component where a serial number is being exchanged, deleted,
or a SEASONED component is being added.

CFNCRH ADD A CONFIGURATION HISTORY RECORD

MODEL NUMBER: ENGINE SER #: ACT: GRP: TRN DATE:

PART OUT: REV OUT: SER NBR OUT: BLD OUT:
F/C: RUN HRS OUT: RUN MIN OUT: STARTS OUT:

REMARKS(l):
REMARKS(2):

PAPT IN: REV IN: SER NBR IN:
RUN HRS IN: RUN MIN IN: STARTS IN:

M5-13A INPUT
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M5-14: REVISE CONFIGURATION HISTORY: This transaction allow a user to
make miscellaneous revisions to the configuration history of an
engine (the CRH file). It should be used ONLY in the rarp
occasions when the normal battery of maintenance transactions are
somehow inadequate. In most cases, M5-1, M5-2, M5-4, and M5-7
should provide an adequate AUTOMATED update of this file.

i The dialog has two panel types. M5-14A prompts for an engine and
transaction date. Using the date indicated, M5-14B will show the
user each transaction history record generated on a given date for
an engine, one at a time. All information that may be changed on
the record is displayed for user correction through overlay.
Striking of the enter key will advance a user one record to the
next entry made on that date. Changes that are made to an entry
are immediately passed to file.

NOTE: It is useful to recall the function of this history file.
M5-1 et al will only generate a history record for a
component where a serial number is being exchanged, deleted,

or a SEASONED component is being added.

CFUCRH REVISE CONFIGURATION HISTORY RECORDS

3 MODEL NUMBER: ENGINE SER #: TRN DATE:

I
I
I
I
I
I M5-14A INPUT

I
a
I
I
I



- 52 -

CFUCRH REVISE CONFIGURATION HISTORY RECORDS

MODEL NUMBER: C ENGINE SER #: 450202 TRN DATE: 10/19/88

IN OR OUT: E GRP: 040

PART OUT: 19301 REV OUT: -M SER NBR OUT: 604 BLD OUT: 0
F/C: A RUN HRS OUT: 1 RUN MIN OUT: 45 STARTS OUT: 1

REMARKS(l): CHANGING A SERIAL NUMBER
REMARKS(2):

PART IN: 19301 REV IN: -M SER NBR IN: 605
RUN HRS IN: 0 RUN MIN IN: 0 STARTS IN: 0

M5-14B INPUT
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M5-15: REMOVE CONFIGURATION HISTORY: This transaction allow a user to
make miscellaneous deletions on the configuration history of an
engine (on the CRH file). It should be used ONLY in the rare
occasions when the normal battery of maintenance transactions are
somehow inadequate. In most cases, M5-1, M5-2, M5-4, and M5-7
should provide an adequate AUTOMATED update of the file.

i The dialog has two panel types. M5-15A prompts for an engine and
transaction date. Using the date indicated, M5-15B will show the
user each transaction history record generated on a given date for
an engine, one at a time. The history record is displayed on
screen, and the user is prompted to indicate whether or not he
wishes to delete it. A "Y" will indicate that a delete is desired
in the prompt field. Striking the enter key will forward a userto the next entry made on that date. Those history items not
receiving a "Y" will NOT be deleted.

5 NOTE: It is useful to recall the function of this history file.
M5-1 et al will only generate a history record for a
component where a serial number is being exchanged, deleted,3 or a SEASONED component is being added.

5 CFDCRH REMOVE CONFIGURATION HI9TORY RECORDS

MODEL NUMBER: ENGINE SER #: TRN DATE:

I
I
I
I
I
i

M5-15A INPUTI
I
I
I
I
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CFDCRH REMOVE CONFIGURATION HISTORY RECORDS

MODEL NUMBER: C ENGINE SER #: 450202 TRN DATE: 10/19/88

IN OR OUT: E GRP: 040
PART OUT: 19301 REV OUT: -M SER NBR OUT: 604 BLD OUT: 0
F/C: A RUN HRS OUT: 1 RUN MIN OUT: 45 STARTS OUT: 1

REMARKS(l): CHANGING A SERIAL NUMBER
REMARKS(2):

PART IN: 19301 REV IN: -M SER NBR IN: 605
RUN HRS IN: 0 RUN MIN IN: 0 STARTS IN: 0

DO YOU WISH TO DELETE:

M5-15B INPUT
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M5-16: ADD A KIT DEVIATION: This transaction allows a user to make misce-
laneous additions to the kitting deviation file (CDV) for an
engine. It should be used ONLY in the rare occasions when the
normal transfer of kitting deviations out of MANMAN has proved to
be inadequate. This transfer occurs automatically at the end of
the kitting process, and should provide an adequate updating mech-
anism to the file in all but exceptional cases. The dialog is a
simple one panel create (see display M5-16A).

NOTE: It is useful to recall the function of this file. It holds
a list of kitting deviations to be used exclusively as an
aid for review of engine "lock status" by the configuration
specialist. When any one deviation is put to file for an
engine, that engine is automatically locked to further
updating until and unless transaction M5-18 described below
is used to perform an "unlock".

CFNDEV ADD A KIT DEVIATION

MODEL NUMBER: ENGINE SER #:

PART NUMBER:

5 ACT REV:

STD REV:

I

I

I

I

I
I
I
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M5-17: REVISE A KIT DEVIATION: This transaction allows a user to make
miscellaneous revisions to the kitting deviation file (CDV) for an
engine. It should be used ONLY in the rare occasions when the
normal transfer of kitting deviations out of MANMAN has proved to
be inadequate. This transfer occurs automatically at the end of
the kitting process, and should provide an adequate update of the
file in all but exceptional cases. The dialog has only two simple
panels. M5-17A prompts the user for selection of a particular
engine and component part number. M5-17B then displays existing
change letter values (standard and actual) for the deviation. The
user can make corrections by a simple overtyping of the data.
In a few cases, more than one kitting deviation record can be
produced if there is more than one deviant occurrence of the same
component part number for an engine.

NOTE: It is useful to recall the function of this file. It holds
a list of kitting deviations to be used exclusively as an
aid for the review of engine "lock" status by the config-
uration specialist. When any one deviation is put to file
for an engine, that engine is locked to further updates
until and unless transaction M5-18 described below is used
to perform an "unlock".

CFUDEV REVISE A KIT DEVIATION

MODEL NUMBER: ENGINE SER #:

PART:

M5-17A INPUT
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CFUDEV REVISE A KIT DEVIATION

g MODEL NUMBER: c ENGINE SER #: 450202

PART: 34993

3 ACT REV: -G

STD REV: -F

I
I
I
I
5 M5-17B INPUT

I
I
I
I
I
I
1
I
I
I
I
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M5-18: APPROVE/PLACE-ON-HOLD A KITTING DEVIATION: This transaction allows
the configuration specialist to review and "unlock" any engine
found to have component change letter deviations. It can also be
used in exceptional cases to "relock" an engine if there are any
problems with the automated "locking" mechanism built on top of
MANMAN, or if an engine needs to be relocked after the initial
kitting process for any exceptional reason.

There are three steps in this transaction. M5-18A prompts for a
particular engine number. M5-18B then displays all the kitting
deviations, if any, currently on the engine. Finally, M5-18C
prompts the user for locking/unlocking of the engine. A "lock" may
be produced on an engine by the input of an "H" (indicating
"hold") and an "unlock" may be produced by the input of a blank

(,, , ) .

CFUDEVI APPROVE/PLACE-ON-HOLD KIT DEVIATIONS FOR AN ENGINE

MODEL NUMBER: ENGINE SER #:

M5-18A INPUT
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CFUDEV1 APPROVE/PLACE-ON-HOLD KIT DEVIATIONS FOR AN ENGINE

MODEL NUMBER: C ENGINE SER #; 450202

PART NUMBER: AC ST

34993 -G -F

I
I
I
I
3 M5-18B MORE...

CFUDEV1 APPROVE/PLACE-ON-HOLD KIT DEVIATIONS FOR AN ENGINE

MODEL NUMBER: C ENGINE SER #: 450202

HOLD-ASSEMBLY: H

I
£
I
I
I

IM5-18C INPUT

I
I
I
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M5-19: REMOVE A KIT DEVIATION: This transaction allows a user to make
miscellaneous revisions to the kitting deviation file (CDV) for an
engine. It should be used ONLY in the rare occasions when the
normal transfer of kitting deviations out of MANMAN has proved to
be inadequate. This transfer occurs automatically at the end of
the kitting process, and should provide an adequate update of the
file in all but exceptional cases. The dialog has only two simple
panels. M5-19A prompts the user for selection of a particular
engine and component part number. M5-19B then displays existing
change letter values (standard and actual) for the deviation. The
user can then confirm the deletion by indicating a "Y" in the
prompt field. In a few cases, more than one kitting deviation
record can be produced if there is more than one deviant occur-
rence of the same component part number for an engine. A prompt
for deletion of each occurrence in that case will be displayed
independently.

NOTE: It is useful to recall the function of this file. It holds
a list of kitting deviations to be used exclusively as an
aid for review of engine "lock" status by the configuration
specialist. When any one deviation is put to file for an
engine, that engine is locked to further updating until and
unless transaction M5-18 described above is used to perform
an "unlock".

CFDDEV REMOVE A KIT DEVIATION

MODEL NUMBER: ENGINE SER #:

PART NUMBER:

M5-19A INPUT
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CFDDEV REMOVE A KIT DEVIATION

MODEL NUMBER: C ENGINE SER #: 450202

PART NUMBER: 34993

3 ACT REV: -G

STD REV: -F

DO YOU WISH TO DELETE:

I
I
I
I M5-19B INPUT

Ii
I
I
I
I

I
I
I
I
I
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M5-20: ADD SERIAL NUMBERS: This transaction is used to add one or more
serial numbers to the component availability file (the SCT). To
use, simply fill in the one piece panel, M5-20A. All fields save
the last must be filled. To create a string of up to 50
consecutively-numbered serialied components for a given part being
tracked in the assembly process, simply indicate the lowest-
numbered serial number and the number of consecutive occurrences
(or "Number of Units"). As many availability records will be
loaded to file as have been indicated. If any serial numbers in
the series being loaded at one time are found to previously exist,
then the entire transaction will be rejected for that component. A
request for load of more than 50 serial numbers at one time will
be similiarly be rejected.

CFNSER LOAD SERIAL NUMBERS TO THE SERIAL NUMBER AVAILABILITY FILE

PURCHASED ("P") OR MANUFACTURED ("M"):

PART NUMBER: SERIAL NUMBER: NBR OF UNITS:

M5-20A INPUT
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M5-21: REVISE A SERIAL NUMBER: This simple one-panel transaction shown in
M5-21A allows for the replacement of one serial number with
another on the SCT file - as long as the number being replaced is
shown to have never previously been used in an engine. It is
useful only for exceptional data situations.

i CFUSER REVISE A SERIAL NUMBER

PART NBR: OLD SER: NEW SER:

I
I
I
i
I
ij M5-21A INPUT

I
i
I
I
I
i
i
I
I
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M5-22: REMOVE A SERIAL NUMBER: This simple one-panel transaction shown in
M5-22A allows for the deletion of a series of availability records
from off the SCT file - as long as no one record in thE
consecutive series is indicated to have ever been used in an
engine. It may remove up to 50 records at one time. It is useful
only for exceptional data situations.

CFDSER MISCELLANEOUS REMOVAL OF ERRONEOUS SERIAL NUMBERS

PURCHASED ("P") OR MANUFACTURED ("M"):

PART NUMBER: SERIAL NUMBER: NBR OF UNITS:

M5-22A INPUT
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M5-23: CONFIGURATION REPORT SIGNOFFS BY ENGINE: This simple two-panel
transaction, shown in M5-23A and M5-23B, allows the final
"electronic signoff" of an engine (on the CFG file) before it is
shipped. The first panel prompts for an engine number and the
second panel allows addition/modification of the two required user
signoffs.I

CFUCFG3 CONFIGURATION REPORT SIGNOFFS BY ENGINE

IMODEL NUMBER: ENGINE SER #:

I
I
I

INU

I

CFUCFG3 CONFIGURATION REPORT SIGNOFFS BY ENGINE

I MODEL NUMBER: 1 ENGINE SER #: 620250

INSP INIT: xxx

QE INIT: yyy

I
a
I
I
I
I INPUT

I
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D. CONSOLE INQUIRIES (ALL ON-LINE):

15-1: ENGINE CONFIGURATION INQUIRY: This transaction can be used to
display the latest version of an engine configuration on file.
There are two panel types. I5-1A prompts for a particular engine
serial number. Then 15-1B will display a portion of a component
list. Simply hit enter repeatedly to page-through the list.

CFICFG DISPLAY AN ENGINE CONFIGURATION

MODEL NUMBER: ENGINE SER #:

I5-1A INPUT

CFICFG DISPLAY AN ENGINE CONFIGURATION

MODEL NUMBER: ENGINE SER #:

HOLD-ASSEMBLY: TRN DATE: 10/21/88 BLD: 0 BLD DESC:
INSP INIT: QE INIT:

GRP TITLE PART NUMBER SERIAL NBR REV D TRN DATE BLD STS RUN HRS MIN

010 BEARING ASS 23372 VZ124 -J 10/19/88 0 0 0 0
020 SUPPORT 23395 CT3002 -F 10/19/88 0 0 0 0
030 STATOR HSG 34492 QAI23A200B -E 10/19/88 0 0 0 0
040 BEARING 2 19301 605 -M 10/19/88 0 0 0 0

15-2A INPUT
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15-2: ENGINE CONFIGURATION HISTORY INQUIRY: This transaction can be used
to scan through a configuration history for an engine. There are
two panel types. 15-2A prompts for a particular engine serial
number. Then 15-2B will display one component replacement history
record for the engine. Hit enter repeatedly to page-through the
list of history entries.I

CFICFGl DISPLAY AN ENGINE CONFIGURATION REPLACEMENT HISTORY

MODEL NUMBER: ENGINE SER #:

I
1
I
I
I
I 15-2A INPUT

CFICFG1 DISPLAY AN ENGINE CONFIGURATION REPLACEMENT HISTORY

MODEL NUMBER: c ENGINE SER #: 450202

HOLD-ASSEMBLY: TRN DATE: 10/21/88 BUILD NBR: 0 BLD DESC:5 INSP INIT: QE INIT:

IN OR OUT: E GRP: 040 TRN DATE: 10/19/88

PART OUT: 19301 REV OUT: -M SER NBR OUT: 604 BLD OUT: 0
F/C: A RUN HRS OUT: 1 RUN MIN OUT: 45 STARTS OUT: 1

REMARKS(l): CHANGING A SERIAL NUMBER
1REMARKS(2):

PART IN: 19301 REV IN: -M SER NBR IN: 605
RUN HRS IN: 0 RUN MIN IN: 0 STARTS IN: 0

I
I I5-2B MORE...

U
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15-3: ENGINE KIT DEVIATION INQUIRY: This transaction can be used to see
any change letter kitting deviations for an engine. Also shown
is whether or not the engine is currently "locked." There are
two panel types. 15-3A prompts for a particular engine serial
number. Then 15-3B will display the kitting deviations as well as
a few pieces of general purpose information. If zny one engine
should ever have more than a paqe of kitting deviations, simply
strike enter to page forward.

CFICFG2 DISPLAY AN ENGINE"S CONFIGURATION DEVIATIONS

MODEL NUMBER: ENGINE SER #:

15-3A INPUT

CFICFG2 DISPLAY AN ENGINE"S CONFIGURATION DEVIATIONS

MODEL NUMBER: c ENGINE SER #: 450202

HOLD-ASSEMBLY: H TRN DATE: 10/21/88 BUILD NBR: 0 BLD DESC:
INSP INIT: QE INIT:

PART NUMBER ACT REV STD REV

34993 -G -F

15-3B INPUT
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15-4: COMPONENT PART TO ENGINE INQUIRY: This transaction can be used to
locate the engines in which a range of component serial numbers
has been previously loaded. There are two panpl types. 15-4A
prompts for a particular component part number and range of
component serial numbers. I5-4B will then display a list of
particular numbers. Hit enter to page through this list.I

CFICFG3 ENGINE COMPONENT PART TO ENGINE INQUIRY
MAX INQUIRY RANGE = 50 SERIAL NUMBERS

PART NBR:
COMP. SERIAL NBR LOW: COMP. SERIAL NBR HI:I

I
I
I
I

I 15-4A INPUT

CFICFG3 ENGINE COMPONENT PART TO ENGINE INQUIRY
MAX INQUIRY RANGE = 50 SERIAL NUMBERS

PART NBR: 23395

COMP. SERIAL NBR LOW: COMP. SERIAL NBR HI: 9999999

5 SERIAL NUMBR ENGINE SER NBR

CT3002 C450202
CT3003 C450203

I
I
I
3 I5-4B INPUT

I
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15-5: MODEL CONFIGURATION INQUIRY: This transaction can be used to
display the latest list of components to be tracked for a given
engine model. The displays ar- extrgctA Fr'om the model files.
There are two panel types. 15-5A prompts for a particular engine
model number. I5-5B will then display a portion of a component
list. Simply hit enter repeatedly to page-through the list.

CFIMOD DISPLAY A MODEL CONFIGURATION

MODEL NUMBER:

15-5A INPUT

CFIMOD DISPLAY A MODEL CONFIGURATION

MODEL NUMBER: j
MODEL NAME MODEL PART NUMB MODEL PREFIX BASE PART NUMBE
J401 719401 T-E

GRP TITLE STANDARD PART

10 SHAFT 718412
20 SHAFT W/O/R 718022
40 AXIAL ROTOR 718371
50 TURBINE RTR 718412
60 ILT HG ASSY 719415
70 STAT HG ASSY 719089
80 TURB ASSY 721462
90 DUCT ;LSSY 721096-101

100 COMP SHROUD 718489
110 DIFF ASSY 721851
120 COMP SH ASSY 721472

15-5B MORE...
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3 15-6: SERIAL NUMBER INQUIRY: This transaction can be used to display the
serial number availability status for a given component part. The
displays are extracted from the availability file. There are two
panel types. 15-6A prompts for a particular component part number.
I5-6B will then display a portion of the availability list for the
specified component part. Hit enter repeatedly to page-through
the list. Current availability status and last-using engine are
also displayed on the list. The list should be reasonably short
since availability data is purged after a using engine is marked

as "shipped" by M5-5.

CFISER DISPLAY AVAILABILITY STATUS FOR A PART

I PART NUMBER:

I
I
I
I
I
n 15-6A INPUT

1 CFISER DISPLAY AVAILABILITY STATUS FOR A PART

3 PART NUMBER:

SERIAL NUMBR IN-USE-NOW USING ENGINE

CT3000
CT3001 C450201
CT3002 S C450202
CT3003 S C450203
CT3004
3003 C450203

I
I
I
3 I5-6B INPUT
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E. PRINTED REPORTS AND FILE EXTRACTIONS (MIXED ON-LINE AND BATCH):

R5-1: ENGINE CONFIGURATION REPORT - ON LINE: This report will generate
a special form for a series of up to 50 consecutive engines
relating to a particular model. The format of the report is
illustrated in display R5-1A. The means of requesting print of the
report are shown in displays R5-1B and R5-1C. The R5-1B prompt is
displayed first. It affords a user a choice of print destinations.
R5-1C follows with a prompt for model number and range of serial
numbers. This prompt for a "range" is intended primarily as a
means of printing consecutive shipments OF THE SAME ENGINE on
back-to-back sheets. These are typically distinguished, one from
another, with unique suffixes.

CFPCFG ENGINE CONFIGURATION PAGE 001

TOMAHAWK

TOP ENGINE ASSEMBLY PN. 1029110-112 S/N WR-E450202

BASIC ENGINE ASSEMBLY PN. 27035

ITM NOMENCLATURE PART CHANG SERIAL

NBR NUMBER LTR NUMBER

010 BEARING, BALL ALT-02 23372 -J VZ124

020 SUPPORT, #1 BRG 23395 -F CT3002

030 CASE ASSEMBLY, CPRSR, ISTG 31492 -E QA123A20

040 BEARING, ROLLER-ALT-01 19301 -M 605

R5-1A INSPECTOR"S STAMP Q.E. STAMP

CFPCFG PRINT AN ENGINE CONFIGURATION

1. XEROX-l: SYSTEMS PRINTER
2. XEROX-5: GAINESVILLE

SELECT A PRINTER OPTION AND PRESS ENTER:

R5-1B INPUT
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3 CFPCFG PRINT AN ENGINE CONFIGURATION

I MODEL-CODE SERIAL-NBR-LO SERIAL-NBR-J-II

I
I
I
U
I
I ___- R5-1C INPUT

I
I
I
I
I
I
I
I
I
I
3
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R5-2: ENGINE CONFIGURATION HISTORY REPORT - ON LINE: This report will
generate a special form for a series of up to 50 consecutive
engines relating to a particular model. The format of the report
is illustrated in display R5-2A. The means of requesting print of

the report are shown in displays R5-2B and R5-2C. The R5-2B prompt
is displayed first. It affords a user a choice of print desti-
nations. R5-2C follows with a prompt for model number and range of
serial numbers. This prompt for a "range" is intended primarily as
a means of printing consecutive shipments OF THE SAME ENGINE on
back-to-back sheets. These are typically distinguished, one from
another, with unique suffixes.
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CFPCFG1 PRINT A COMPONENT REPLACEMENT HISTORY FOR AN ENGINE

1. XEROX-i: SYSTEMS PRINTER
2. XEROX-2: INFORMATION SYSTEMS
3. XEROX-3: PRODUCTION CONTROL
4. XEROX-5: GAINESVILLE

SELECT A PRINTER OPTION AND PRESS ENTER:

R5-2B INPUl

CFPCFG1 PRINT A COMPONENT REPLACEMENT HISTORY FOR AN ENGINE

MODEL-CODE LO-SERIAL-NBR HI-SERIAL-NBR

R5-2C INPUT
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3 R5-3: ENGINE COMPONENT PART TO ENGINE REPORT - ON LINE: This report is a
direct print-analogy to console inquiry, 15-4. The format of the
report is illustrated in display R5-3A. The means of requesting
print of the report are shown in displays R5-3B and R5-3C. The
R5-3B prompt is displayed first. It affords a user a choice of
print destinations. R5-3C follows with a prompt for model number3 and range of serial numbers.

CFPCFG2 ENGINE CONFIGURATION IN A RANGE OF SERIAL NUMBERS PAGE 001

PART-NUMBER LOW-SER-NBR !II-SER-NBR

1 23372 VZ120 9999999

3 COMP-SER-NBR ENGINE-SER-NBR

VZ124 C450202

5 R5-3A

3 CFPCFG2 ENGINE COMPONENT PART TO ENGINE REPORT

1 1. XEROX-l: qYSTEMS PRINTER
2. XEROX-2: INFORMATION SYSTEMS
3. XEROX-3: PRODUCTION CONTROL
4. XEROX-5: GAINESVILLE

SELECT A PRINTER OPTION AND PRESS ENTER:

I
I
I
I
3 RS-3B IN PUT

I
I
I
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CFPCFG2 ENGINE COMPONENT PART TO ENGINE REPORT
MAX INQUIRY RANGE = 50 SERIAL NUMBERS

PART COMPONENT SERIAL NUMBERS
NUMBER LOW HIGH

R5-3C INPUT
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R5-4: ENGINES HAVING A COMPONENT PART REPORT - BATCH: This report is a
first cousin of report R5-3. This version automatically prints
out an complete list of all serial numbers currently credited as
existing in engines logged on system FOR A USER SPECIFIED COMPON-
ENT PART. The format of the report is illustrated in display
R5-4A. The means of requesting print of the report are shown in
displays R5-4B and P15-4C. The R5-4B prompt is displayed first. It
prompts for a selected component part number to print. R5-4C shows
a followup prompt for number of print copies. A separate prompt
for print destination which precedes the R5-4B prompt is NOT
illustrated here.

I
I
I
I
i
I
I
i
I
I
I
I

I
3
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.CFMENU3 PRODUCTION CONFIGURATION SYSTEM REPORT MENU
ENGINES HAVING A SPECIFIC COMPONENT

I PART NUMBER:

I
U
I
U

5 R5-4B INPUT

CFMENU3 PRODUCTION CONFIGURATION SYSTEM REPORT MENU
ENGINES HAVING A SPECIFIC COMPONENT

1 PART NUMBER:
ENTER THE NUMBER OF COPIES YOU WISH TO HAVE FOR THIS REPORT:

I

I

I
1

R5-4C INPUT

I
I
i
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R5-5: ENGINES HAVING A COMPONENT PART AND CHANGE LETTER REPORT - BATCH:
This report is a first cousin of reports R5-3 and R5-4. This ver-
sion automatically prints out an list of all the serial numbers
currently credited as existing in engines logged on system FOR A
USER SPECIFIED COMPONENT PART AND CHANGE LETTER. The format of the
report is illustrated in display RS-5A. The means of requesting
print of the report are shown in displays R5-5B and R5-5C. The
R5-5B prompt is displayed first. It prompts for a component part
number and change letter to be printed. R5-5C shows a followup
prompt for number of print copies. A separate prompt for print
destination which precedes the R5-5B prompt is NOT illustrated
here.
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CFMENU3 PRODUCTION CONFIGURATION SYSTEM REPORT MENU
ENGINES HAVING A SPECIFIC COMPONENT and change letter

PART: REV NUMBER:

R5-5B INPUT

CFMENU3 PRODUCTION CONFIGURATION SYSTEM REPORT MENU
ENGINES HAVING A SPECIFIC COMPONENT and change letter

PART: . REV NUMBER:
ENTER THE NUMBER OF COPIES YOU WISH TO HAVE FOR THIS REPORT:

R5-5C INPUT
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R5-6: CHANGE LETTER DEVIATION REPORT FOR UNSHIPPED ENGINES - BATCH:

This report is a full dump of change letter deviations encountered
during the logbooking process (not the kitting process) for
UNSHIPPED engines. The format of the report is illustrated in
display RS-6A. There are no special prompts for search parameters
in this report. Canned prompts for printer destinations and number3 of copies are not illustrated here.

i
i
U
I
i
I
U
I

I

I
i
U
I
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R5-7: AUDIT THE WHERE-USED RELATION FOR SERIALIZED PARTS BEING USED IN
CONFIGURATION LOGS - ON LINE: This report provides an overview of
the change Letter auditing procedure utilized during the logbook-
ing process. It provides a lisa of engine-serial-number/change-
letter effectivities for each component currently being tracked in
the logbooking procedure FOR A USER-SPECIFIED MODEL. The format of
the report is illustrated in display R5-7A. Display R5-7B shows
an initial user prompt for choice of destination printers. R5-7C
in turn displays the followup user prompt for a model code. This
parameter is used to find the component part numbers that will
drive the print. The components are copied off the list of
parts that are held on the model files supporting maintenance
transaction M5-1.

U
I
3
I
I
I
I
U
i
i
I
I
I
Ii
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CFPBOM AUDIT THE WHERE-USED RELATION FOR SERIALIZED PARTS BEING US2D
IN CONFIGURATION LOGS

I 1. XEROX-i: SYSTEMS PRINTER
2. XEROX-2: INFORMATION SYSTE,3
3. XEROX-3: PRODUCTION CONTROL
4. XEROX-5: GAINESVILLE

SELECT A PRINTER OPTION AND PRESS ENTER:

I
I
1
I R5-7B INPUT

CFPBOM AUDIT THE WHERE-USED RELATION FOR SERIALIZED PARTS BEING USED
IN CONFIGURATION LOGS

1 MODEL-CODE

I
U
I
I
1

iR5-7C INPUT

I
I
I
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R5-8: ASSEMBLY BOM EXTRACTION FOR KITTING - ON LINE: This file extract

is used by Production Control to transfer a bill of materials out

of the TIMS environment down to DEC/MANMAN for monthly assembly

kitting. Its outputs cannot be viewed directly. Its inputs are

shown in display R5-8A. The mechanism of extraction is through a

combination of model number, engine part number and initial engine

serial number. Contract number is an item of descriptive infor-
mation in this program. "Engines Picked" controls the computation

of the number of units of each component to be picked in the next
month. Multiple models may be produced in a single session of this
program by inputting additional extract requests after the first.

OIPAKITI ASSEMBLY BOM EXTRACTION FOR KITTING

MOD ENGINE SERIAL CONTRACT ENGINES

NBR NUMBER NUMBER NUMBER PICKED

R5-8A INPUT
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This document is a user's manual ior the (ii i ng J-t co ii (>11. it
Contains a description of all the torms arid pri eouri,-, I lhit tit us se r no. o ,

execute in order to kit an ei ne fin for assembl..

The input to the kitting interface iti CALP (referred to i, s CAl,1,/KIT fisr
convenience) is an engine components list that is genierated on tl( !'NMS syten
in To!edo. It consists of d list uf cIrmporronis rqutree t, fit a st qi
engines, and includes, for ea I ch mponernt I he qurit it le ' u I o 'q( i i nt d all Upper
bound of acceptable revisions for each iunonerit . Thi s I i st of component i s
then downloaded to a di ree tory readi ly accessible by C.\I.,/KIT. Cdl"/K IT 1,1
process this lis t nd c mpLtre i t ag i a \N .\ , , ,. t, ,i i t i- ,r ,. . i tho
I i st mats thes tlie MANMAN v-.rk ti t (er compl etly I, then CALB/hIT vii 1, i ci t rmt li,
engine kit. The engine kit consist, of automal 1c t iy i,, ii i the ( ol[,iipeit,
from the AS/RS , and t hen updat i rig the M N MAN dat a base to marl. iho V.o i k h (1--t
as kittue .

During the hitting process, deviations na% occur, A devi ation oucurs ,hen the,
revision number assuciated vwith a compuncnt in inventory is higher thai tire
highest acceptable re\ ision indicate d ,Ir! I he ,wnlajed il) 1 11 of materiA!. 1a] i
deviation is written to a deviations file that is then sent ,, .Vi. L ) tLE)3 TIMS system where it is used in electrorlicail\ producing the buiid ,,oh.

U
I
I

I,
I
I
I
I
3



CALP i I i: I I\V AI

The inIput tI this intecrface x-.ii be' It h' il 01 ':m;u11't I r"Peti Ft sT.

This bill will be prepsred by thoe TiMYS_' Lriim .n, ' ii be d.ownilo dd to 't
iirec(tor, . tLh, VAN . The bill V .i 11 O tLAI i T'I , I ,' I (1 I or each ( JMjc (=I. 1 ' 1 n

engine. The information on this bill conis ts ,01 I ,, ,ars-engne I intrmat 10t1

which is cepea ite ott (-a h . r 1 10, -11d , n,, ,, 'rTlt inrit , rm i' i, -i -ici %',t i,,- ii eIr

one record to th next.

The main CA-LB menu :ill offer the following choices:

CALB-KIT ENGINE INTERFACE

100 COPY DOVNLOADED FILES
200 KIT AN ENGINE.
300 CONTINUE ENGINE KIT.
400 ISSUE A SINGLE COMPONENT TO AN ENGINE.
500 UNKIT AN ENGINE.
999 EXIT

SELECT ONE
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A 1, i I I o md aIer i, 15 , iown I iie r l o IIi
predet erminedi irlectorN or) the \,V\. This lrleria'( A0 1 l ta~ ' ~t

bill iof mater i l tu a li I, L iih lm i i T it-ii l i- O ur ! tci,[ 1 I~ m Tl~ b~ ovor [

a . The Cre' no Tlnmer.U ). Th(e start m_ ng -r i il run)6. r
C.The extem-~ion '[AT .

Thi s f I e i I~ l I t henl h(, msd b t h l xi i I", 1 >1 iVt NJ 1 h, Ii w

w Uill be dleleted f tom it-, r igirlmil Jd (1 .)



\E. Ot ,P , ] 0 - KIT \N E ,' i NE

The user is initially present ed vi th the following form:

CALB-KIT AN ENG]NT

WORK ORDER NUMBER: CALE

ENGINE MODEL NUMBER: 724951

STARTING SERIAL NUMBER: CA-EG20250 NU>IBER Of ENGINES:

TAB-NE'T FIELD BS-PPFV IOS FIELD
PFl-EX:IT RET-END OF IOPE,

The user can end this form with a RETURN or by hit I ing PF. 1 i, hi t l'F1, a
message appears as foilows.

CANCELLING .ORK ORDER KIT

wi!l be displayed at the bottorm of the form and the user goes back
to the main menu.

in normal usage(, tho user will enter th.: cr. order numlier, the en:; no number,
"Ild the starting serial number. The system will make tiecks as follows.

1. There is a matching work order (with a work order number of CALP in this
instance) vhsc s-atus is RELEASED, UNKITTED. If no such work order
exists, a messa&"' is dispiaved ts follo ,s.

NO SUCH WORK ORDER

The s(reen is cleared and the user is asked to reen Iter.

2. There is a downloaded bill of mater ial matching ,-ntered eg ine ntumei
and start set ial number. In this ( ase , it cii )i, tk, 1 ' t o I ( _ iti
724951 _ CA-E620250.DAT. if this file is not found, L. system ,i iI dispia. a
message as follows.

NO BILL FOR ENGINE 724951 SERIAL NUM.EPR CA-E620250

Th, screen is cleared and the user is asked to reenter.



If ill the checks ati, su, cessful, the scierl j, s edisplaived ,' Iollows.

CALB-KIT AN ENGINEI
WORK ORDER NUMBER: CALB

ENGINE MODEL NUMBER: 724951

STARTING SERIAL NUMBER: CA-E620270 NUMBER OF' ENGINFS: 2

TAB-NEXT FIELD BS-PRE%'IOUS FIELD3 PlF-EXIT RET-END OF FORM

This screen includes the information on the number ot eng-ines o2 iti is

case). The user (an examine this form and make a firnal de(isior) : vh.tler to
kit (by hitting RETURN) or cancel (by hitting PF1).

If the user does hit RETURN, the KIT ENGINE INTERFACE then starts to execute.
First, it compaie thl, c ompur ent s in tie dovnlociadf-d b ill of material with tihe
components in woik order. The following message is then displayed:

I NOV: COMPARING DOWN.LOADED BILL V,'ITH WORE ORDER

If differences exist between the two bills of material, the folloVing message
appears:

DIFFERENCES EXIST BETWEEN THE BILLS.DO YOU WANT A HARD COP\ (Y Oi N)'.'

A hard cnip} of the differences vjii le provided if the user elents, n, he
user will go tack to the kit engine form.

3 If no differences ate found, then the following message appears.

NO DIFFERENCES FOUND.

And the system starts building the pick list.I
I
I
U
I
U



ar., c t,

At this point, the mfetsage is displ oyed i, !-,Ilu',

NOW BUILDING PICK LIST.

If there are shortages for any of the cumponents the t lluovng mfa.(g, I
displayed:

SHORTAGES EXIST FOR ENGINE 72495! ENGItNE CA-t.820z%0. HIT ANY KEY.

And the system va its for the operatI tI, strike a key.

After tie operator hs struck i key, he is sht(,% n a list of all tht
subassembl ies that were found to lie soirt. This I st I- ,11 'Aar s , t I iiIIs:

COMPMOENT REQ INVENT ORY ENG SEIAL NI' I NGiES

774311 12 8 CA-Et20252
785111 15 9 CA-E 20252
MS-102170 16 4 CA-Et,202 5, I.3

DO YOU STILL VANT TO KIT (Y/N/M)?

The engine serial number is the first engine for which a shortage exists. The

number of engines is the number that were found short. Vhen assembl ies ore
being picked for a range of engine set ia] numbers, CAt x, 11 assign t

assemblies found to the earliest engine serial numbers. If any shortages exist,
the- will be assumed to occur in the last engine serial numberos. Thus ,,,1

example, if one component is required per engine, and kitting is he i ng done fur
(10) engines, and (8) subassemblies are in inventory, then the last (2) engine.s

will be short., and the (8) subassemblies will be assigned to Lhe fir.t .igit
engines.

The shortage list is shown with only three Ltems, hut It iuld ,,Tisisl of
several s(I eens . The user needs to r ep Iy to t he pr ni " D, you still van t o
1, it "T]he usc-r ,nriters a "Y whet he has dec ided that, he wants to , i tn spite
of shortages, art ..N " Al -n lie ihas de(itded u(t tu kit. Tn .- I v.T j I i ent ei an M "

if lie is not sure whether or- not to kit and wants to see more (if the list of

shoI t ges .



if no shoi tages are f ,und! , If I i u s er- e-arnIs t u It it 1i - it of "h() Ia
the system will start tht pici\ .A messa~te appearis as, foilluvs.

3STARTING TO FICK.PLEASE BF PATIENT ................
After a suitable delay, the first pan is broughnt to workstition

3 ~At this point-, the scr-een appears t-fo iv,

3 PICK SCREEN

PICKING FART: MS 101-2 PAN: 010( L oTI: 121 h.

IREVISION: J QTY:

3 NEXT ACTION: P

P-PICK S-SK1IP X- EXIT
TABI-NEXT FIELD PIS-PYLEVIOUS FIELD£ RET-END OF FORM

The system wil 1 display def ault values fol- allI of t it le Icds. Th11e defut-; I fol
t he REVISION will be the rev is ion assoc iat.ed vwi t 1, t li e t .Tfit dcl, au l t.
display ed in the Quint i t y f ielId vwi 11h th jpi.,i i in tlo, I(t. T he (itt aitil 1
the NEXT ACTION f ield will be "P" for pP.1

The operator can enter new values in the 1,D IS TON, QTY , and NEXT ACT ION fi I ids
'Ihe actual revis ion on the part (as de ter-mi n1 by %visul inspect ion) should bie
entered in place of REVISION. The actual quitnt it \ that the operator wants to
pick (which should be less than or equal to the quantity in the lot ) shiould be
entered in the QTY field. Typing a "P" in the NEXT ACTIO.N field will cause the
system to record the pick of an itemr. Typing -in "S" will cause the system to

SKPthe part, and typing an "X" will cause the system !o e,\it immdiately.
Telast cirt-r displayed v.ill net be pickedt if' an "\"' is typed.

3Once the operator has completed the PICK SCREEN and typed RE7TURN, the s-,stem
response will depend on whether or niot- a new pan needis to he fetched. If the
use,,r has not picked all of the components from the ,umont1an the PI CK SCREEN3 will be redisplayed for a niew component/lot number.

It' tire user has compl eted picking from this pan, a messaL> atlppears as follows.

3 PRESS PICK COMPLETE TO RETURN 010 AND FETCH PAN 042

The f irs t pan number i s the, last panr fetched , and the sec-ond pan lnnhe F I 1 he
iext pan to he. retyri eyed. Once the user has it the PICK COMPLETE but ton, t he.

entire pirk cycle is r eprat ed fkor thero \l pin.



Onct, all I he p'~i '- d,-o pi he : f v g fi'Si ~ i j.

ALL PAETS PICKED. HIT ANY KEY TO CONTINUE.

The system w,.illI wait for the ojier-ator t o s t ri ke a kc% mil~ herl d sL ,j 1
fo 1 ouw i rir mle ..- e :

NOW UPPATING MANMAN DATA BASE.

At ter t he NIAN' !A\ da1td bit,, l1d twen lpdat ed , thfe "N,I em x i I . tiit t I t 11 lm~il 1

CALF;- menu.



MENU OPT I 0 -t (0 F I NtfI "' I \[, K i1'

Thi s operat ion i s essent iallIy identIi alI t, IK'ITF, NI NIF. Tb.w ['rltri i3 presented Wi th the screen

CALB-CONTINUE ENGINE KIT

3 VORU. ORDER NTU1MBER: CALF,

ENGINE MODEL. NUMBER: 724951

ISTXRTING SERIAL NUN7BER: CA-Lto2O2O

TA\P-NEXT FIFLD) Ps-ppl'Vi,)_ I iiPI F~F1-EXIT LI-Xi F(9

The user cart end this torm t~lth a PiKUL. hK ij P;i . h'!
me'Ssage 1jpeaall, a, toillows d- het( usei goes l t the nitt riwit;t.

TANCL I .ORK ORDER 1KIT

U ~In normail usage, Ifhe uscr w.1ll enter the ,i:~r ~lci winiheit h riit tu

and the start irig ser ial tnnmber . The system will mai., (ht.,(ks asn *L 11,

3 1I Thele is a mat chin- worK, Order (with a wet I' (iilet riuniber (it 'I \lPinh1
trt 2-,,tAli( e) Whose status, I RIELEASED, UNKITTEDt. I t no ,u(e 1,etr I, trcri 't
a message is displayed as follOws.

yORE ORDER U.ALP IS NOT KIIi Fil, NPOES

3The S( T een i s ( 1 oireti aridl t Ibe use,-r s sel, t o reettoi I t

2.There is: c dowrtl caded h il ci tiitt eral notchingo the entered eng ine number
anld start s er i at I prttihe r In I l is, caser tit wil I (I (iV, 1 .k i c t I i ct i 1 I-U724 9351 _CA-L6(t.Ic ).\PT. If this I '1 is noTWt fou11d , t ht'[IIe;,t. fl S m dss-ge
(Ii SPl aved.

3NO BILL FOR, ENGINE 72r'i951 SEPT AL. N1i\M HE CA- Et 2(1250

Tlit <, reen is k OOIQef and the uiser is akdto recenter.

IIf all thle chiclk" ate s-e.Iss li tie CONTINUE FI'N .1 !,,IT it : Ii i 1r(t
ex~ecurt e. The first tin. it di i to .1 i sjlay (ho tIol lot: rig m(ntesa

1 NOV GATHERING REQUIREMENTS.

It I tie n s I ar I to(11 bil Id t he rejIu i r-eoim int s I I c ftn i t wor mt clo1 i t (I i i,'iith
M.-NM.-\N dat' I a ke . Ore t t> I t r .(11 itI .nce1t1 s f i Ie is lu h 1: t , I li sy t- en m ca it r ict s

the Iiek 1 1s t . The recma irderi dtheit protmpts" arid n~k-iess ' tl i' Idet a ic I
for KIT AN E-NGINE.



A L F- I ES I A CI) M PONFN I

VO RK O RD ER NVMt" F;l v : CA B

COMLhN ENT PAIL1 NUIMBEL S B

ENGI NE N1IM1P> ! T

ENG INEF SEP ,I, AL. NV\MBER: -0 L2

TAiP-N LXI F1 EFH UR (SF L
BE 1-PAl E- Ni FII>

AY I ) f 1 , Ti!)e 1se 1 t e f ini IIa te t he t I at a I I I'' hlit t. ITILj Pii F I hnTv

It ~ tn ckej ..o I 'I o L 111 e s I I T i I , A o ioIi. TZ 11It

A l P 't S I I 't. I It ir I ''FI a I I' 11 1~i 1s t:. 111 11

ChALrB n V Ie~ ii l dit L!'" > i J

eneri r1 ir it, I, is-) trie tie 7'i1.iL'O2 I.['l.

TI, Ii e s( r1 er iie I s Iu i I, otI tv aiit lit rI jii n r i . I

eThtr ni,o iti Inesii~ di iatkei is as, ,1 J l 'l I1i

e ll t Oe I t' RI! Al DOE Nt hX eI L N IN 7 2 A 1 1 0A . I f

') nwIis rei'r (A olaru hn th user cs ase tI hern t *ii t t

Th I~ he i ' ti:k. I is~~ lIteu-f jS k( il I oi t i 1 \ l i It '' I i I Ii IiU ! . iI

i. e t h t, i hef i h m sae i disp de -s 1i lo 1sa s

NtSUCH COMPONENT 1'OP V"OlA ORPLRP (Al

lie" Screenl j" ( ca 1d lii the Us'; I k- isR1 t fe



0U( I 1j

(il) t- SA t ti' ~ t de fiit ,t , i 1 . 1

3 NOv: BIl~ I DING LPQ-,Q V!F.MEN1IS jI ( " j \1j >:;i

T h -o ( ,eni , i e mi it,,-J It o i \Ni 'IA "'- 0 , !ii t r jfl . :W

contputienlt t lhe v,;t err, d i ~ jt. t i .1' i * .t

ALL. THE REQ1V1FIPKM NYS 1(1:S I -NS 10 Pi F\ Mll. i i i l UI I

0 ic - he e ( r t i -t, a is '- hl t if tkin I t it, f-SWT §M (N T Ici .

I f ther e i s a I(qu T ernerit hr t h is tunhlurit t Ih i, eri ,I I, i 1  ivIp I(, 1 1: -, . TI re It f i llel I. ,nj ,i "~ ~ t~a v

th lit- ENG IN F t r n t i ion.



i'I 11)11 I I Isa o I a I I ) T t I.,* I I iii I i' I ! iA,

T"I r t , d ii , t 1 I ,I \ L d il i t 1 t;, i,, I I ", .
.JiIt . -l t~ il . I i '. I.' Iii[ 1 (?' ! lH Ijt( ' Iil I = . ,x '.: .l,} " i LH . 1,{' I I i [ ,\
I'D . i 'l[ II ,ie ICI . I (I '. I i R i t I i I I I I,

l C. i [ ti. L. Ft, -If [ D A'I II i l I0 i 1 h

(2ALB-Di:i: II A ; .oP, I( I1:I

I.( P ~i.~P~U i[ N- ?( 'Li : (.\11

[ \!:-NEXT FLD ;--'i , -
LX- - i 'I T I Fi 'I t,,i; 1 -i:litl i , I " i. \,"S ,' i 0\N

( ) '1Th * i t '- , I i t i - , r r o d t b,, j, -I a el- c , I ,- I I I T t , , I F, t T ,

hct I Thc t~it~f el t AL. Iit F WItP K- It Ji itFF i, 1 1 tu IS'
j , h u u I I v I i.- I e I ' her of l )u , t Sl t' ' ill I , H I "jj'I i i , fl i - .

1.(1. KJ)l ,P f.\ .Ij iS i '11ED I'i .

if I te' it ord er Ks a KTTE1) 1ort Grt?, A l. o r.i ri 1.jl,, , 'P,

NL G ENEPATI (; T ," RN I ST

,f-i 'I i. tii '-,t'. , l in a <i lliCal jofi iiS that lfter thue n r it t Li'i ,l< lt'i'fl 1( 11111,,!

fiII-I 1, P ill H :t : ll, t ijlil 1(0 %, full.

S 1I tc he lx f I .i h, 'A .1A. I ng rI,'Mit int:

I :IcTI ( tTEIITEN SidQLLI Ci I. rL1S) lE PA I IT. ............... I

Al ti 1 A uiu..bb e LTa , th,( fii t pall is i, , i t a f,,iet c'. .I i,,i

AT this jirit, the., S f k el) tIld 1 0s %o fo\u,,I

i IS IE'TEN; S CIll EN

vI [NI ; PA h1 o-[ I AN: (i ,T) I._ s, ,7I

Si 1 TI I TY: ?

Al ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ )- Iii ii) 1. Li -i u ELI' tft fII )ti )1oU

A \ t IIt, .\ eeia.Ie

At-~ I k LT. i.' N C.1. -,l

V i kA I QT 2l



3 On, c !ho , e ;cIat or has returned the nI ,,ci iii Lk 11 ' 1 ll: , 'IIt I 'Ih, ,II

S. ktfl v il IcteImIi it i a nv. pall , L t, . ii - z t ai. il,, -u.
bc et c'hd, the o n ssa f" iI1'i ap I a S I )w.s.

PRESS PICK COMPLETFE TO iLTUN PAN o ,i il!T CH '.7 .',

t Alt eI t h operlatur has Il c s' s, ,i P i '' ( OMiFIT , t e s s t em v. I I 1 1.[ch h tie 1) 1, x
I,. tI j reT pI d t he - \ " I oi t his IoIL,.

I F th, I' Is nrc n , ItII 1 ) c, be ;eturI I td t he current Ian, the form iS
f edi I, la \ d i I t he flI t Iact I/ IUI,'/l LI tI i lIlJ O l afld r , i I i -, rckpct-it .lI

Afte all tic ,pIkL iS . J t t t lhe, o r i i1- have been r2tur id th mes sagf is

\-L. t''dT 'IH 'Si If , hilT A\)I Kf', To CONTINU'.

I te ti.i i I .aI fethe utcra L U t, , L L . A: a h''\ 1AIIi t Si U I " j9I', the

3 NOV, UPDATING MANM.:AN D.-fA E.ASL.

t~ A. . 'a e s il-1,1 '1, 1 h il 'i, 1,'l 1v 1~ 1 o U! 1, h tIi3 '4 '1 menuOI/.
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3 \OR - A,,rb c vl1 Ord- Ii ut iti

AFT. - Al va iv ec Prt_ rmm ing L~in og uag

IAQAS - Auit omut ed Qui i V A-ur ATICO' '.'n[

3AS/ RS - Autuim& oed St() ork, anmd Pet T i o\ a.>'-t ''

B.ASEVIEV. - g-raphic's -,,f t r-

3 BOM - Bill Ot Mater ill

CALF - Computer A ided Log D

U ~CDL - Common Dat a DictionrarNy\ I

CRI! - C map imnTit. R ep 1 i(-e rit nIIl0or

DATATZI EVE t a management soaftor

3 FCO - Fnin('rer inrg Change Order

F lEO - FilillI First O1.t

3 ~Kit - CallIert ion of t oul ir and/oi omporients for manufa tilt it ()peal io n,,

F17- Cr ui.,o' missiie eng-ine

IBM - Inteirna.t iunia. Bus iness Machines

3 ~IGES - lot t al Graphics Exchanige Spec ific Ation

IMIP - Industrial Moderniziat ion Intenit i Ses FPr ograf

3 MAJ)SS -Material Automated Itispatch Scheduling System

MANMAIN -M\Nufactur ing- MANagenien t .!"tvai e I)% ASK, Iti(



MPI I lari1 A, 1 11 HL Catl I . I 

Mid - MaU'fC-t Ur iIt- ReS r (our E- P 1in I III,

P DP -Pr ogramad.' I Data Processor

PostScript - Software

QOl - Qual it\y Operation ilrItI1uct 1 o1,

RJF - Remote Jot) Fntr\

TPIS - Tool Data Manag-ement SystIem

TINS - Teledvne Industrial Mana,;emnt ~~e

TIMS2 - Teledyvne industrial Management S iLem lj~IciI\ :br use i\ th
Galiesv ille, Geot gia ali.

TRACS - Tooling- kcquiremuinv. Avaliabilit; (ionrtroi System

VAA - Product of Dig it al Equipment tLorporat ion

VMS - VAX operatingo system

Rout ing-s - A dtocument %ehich sequene( 0,)eper at ions for thle manlut a t 1iru tiA
prod ucet


